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ABSTRACTS OF NORTH AMERICAN GEOLOGY 


INTRODUCTION 


Abstracts of North American Geology contains abstracts of technical 
papers and books and also citations of maps on the geology of North 
America including Greenland, the West Indies, as well as the State of 
Hawaii, Guam, and other island possessions of the United States. 
Articles of a general nature by North American authors are cited even 
though published in foreign journals but those by foreign authors are 
included only if they appear in North American journals. Abstracts 
are prepared only of material that is believed to be generally available. 
Ordinarily abstracts are not published of material with small cir- 
culation (such as dissertations, open-file reports of memorandums) or 
of other papers presented orally at meetings. 

The Abstracts is an additional reference tool but does not replace 
the Bibliography of North American Geology, which has been 
published by the Geological Survey since 1887. Twelve monthly issues 
of Abstracts of North American Geology are published each year. The 
Bibliography includes citations and subject index for a calendar year. 

The numbers assigned to the abstracts in this publication are for 
reference in using the index; they are not order numbers. Publications 
cited here in abstract form are available in most geological libraries 
or through interlibrary loan. 

Abstracts of North American Geology and the Bibliography are 
prepared by use of computer techniques. Each abstract, along with its 
indexing, is placed on magnetic tape and entered into a permanent data 
bank. The material prepared each month is published in the form of 
the present issue. The abstracts are arranged alphabetically according 
to senior author. A subject index follows the abstracts and is designed 
for rapid reference to any subject desired. Bibliographies can sub- 
sequently be retrieved according to the terms used in the index. 

A list of journals commonly cited in Abstracts of North American 
Geology may be obtained by writing to the U.S. Geological Survey, 
Washington, D. C. 20242. Serial publications cited for the first 
time are as follows: 








Acta Geol. Taiwanica—Acta Geologica Taiwanica. Science reports 
of the National Taiwan University. Taipei, Taiwan, China. 

Computers and Automation—Computers and Automation. The 
magazine of the design, applications, and implications of infor. 
tion processing systems. Berkeley Enterprises. Newtonville, Mass 

Geog. Analysis—Geographical Analysis. An international journal 
of theoretical geography. Ohio State University Press. Columbus, 
Ohio. 

Maryland Geol. Survey Guidebook—Maryland Geological Survey 
Guidebook. Baltimore, Md. 

Oriente Univ. [Cuba] Ser. Tecnologia y Ciencias—Universidad de 
Oriente Serie Tecnologia y Ciencias. Santiago, Cuba. 

Soc. Petroleum Engineers A.I.M.E. Trans.—Transactions of the 
Society of Petroleum Engineers of the American Institute of Mining, 
Metallurgical, and Petroleum Engineers. Dallas, Tex. 

Soc. Savantes Haute Normandie Rev.—Revue_ des _ Societes 
Savates de Haute Normandie. Rouen, France. 


The abstracts in this issue were prepared by Fred Barker, 
Georgianna D. Conant, Howard R. Cramer, Raymond C. Douglass, 
John H. Feth, Katherine A. Friberg, Richard E. Grant, Andrew 
Griscom, Virginia M. Jussen, Elisabeth S. Loud, D. R. Mabey, 
Sergius H. Mamay, Mildred C. Mead, Virginia S. Neuschel, A. 
Thomas Overshine, Earl H. Pampeyan, Edward T. Ruppel, Vernon 
E. Swanson, Dorothy B. Vitaliano, Holly C. Wagner, Walter S. 
White, Frank C. Whitmore, Jr., Ray E. Wilcox, and R. G. Yates. 
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ABSTRACTS 


07728 Abbott, Phillip A. Hand solution of one-dimensional inelastic wave-propagation 
problems, in International symposium on wave propagation and dynamic properties 
of earth materials, Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. 
New Mexico Press, p. 371-392, illus., 1968. 


In the method described here, emphasis is on solutions to problems involving air-in- 
duced shock propagation in soil or rocks from nuclear detonation under super- 
seismic conditions using desk calculator and drafting instruments. The method allows 
any pressure or kinematic condition at a boundary, any nonlinear and hysteretic 
material stress-strain curves, and any layering of different materials. Viscoelastic 
material behavior, problems of more than one-dimensional behavior, or problems in 
which strains and particle velocities are not relatively small are not examined. Exam- 
ple problems show formation of a shock in a homogeneous medium and wave 
propagation through a layered medium.— VSN 


07939 Adams, A. R. Ray field, in Symposium on Michigan oil and gas fields: [Lansing, 
Mich. ] Michigan Basin Geol. Soc., p. 143-148, illus., 1968. 


Adams, John A. S. See Ragland, Paul C. 08029 


07860 Adams, W. M.; Malahoff, A. Evaluation of some geophysical techniques applied to 
the environment of a Maui well: Honolulu, Univ. Hawaii, Hawaii Inst. Geophysics 
(HIG-68-23), 29 p., illus., tables, 1968. 


Lateral temperature surveying was not informative, but vertical surveying indicated 
inflowing water and other development possibilities. Seismic techniques were not 
useful on so small a scale. Electrical resistivity sounding located the salt-water inter- 
face and indicated a shallow, unexpected discontinuity in the resistivity. The water 
table was not located directly, and no resistivity profiling was attempted. It is sug- 
gested that one of the borings could be extended to a deeper aquifer.—ESL 


Adolphson, Donald G. See Ellis, Michael J. 02738 


08040 Ahrens, L. H.; Michaelis, H. von. Fractionation of some abundant lithophile ele- 
ment ratios in chondrites, in Origin and distribution of the elements (L. H. Ahrens, 
editor): Oxford, England, and New York, Pergamon Press (Internat. Ser. Mons. 
Earth Sci., V. 30), p. 258-272, illus., tables, 1968. 


Examination of the varying degrees of fractionation of different lithophile element 
ratios shows a depletion of Mg, Ca, and AI relative to Si in the carbonaceous chon- 
drites—ordinary chondrites—enstatite chondrites sequence. The degrees of frac- 
tionation vary considerably with respect to a given lithophile element ratio and the 
three chondrite types and with respect to the element ratios and a given pair of chon- 
drite types. Titanium is apparently strongly depleted in enstatite chondrites.—MS 


08050 Ahrens, L. H. (editor). Origin and distribution of the elements: Oxford, England, 
and New York, Pergamon Press (Internat. Ser. Mons. Earth Sci., V. 30), 1178 p., il- 
lus., tables, 1968. 


This compilation consists of papers presented at a symposium held in Paris in May 
1967, under the joint sponsorship of UNESCO and IUGS (International Union of 
Geological Sciences). Introductory remarks by Ear! Ingerson are followed by some 
90 papers grouped into sections devoted to theories of origin (chairman, A. G. W. 
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Cameron); solar, stellar, and interstellar abundances (chairman, W. P. Bidelman). 
meteorites, asteroids, comets, tektites (chairman, Audouin Dollfus); terrestria) 
abundances (chairman, M. Fornaseri).—MS 








































02673 Aldrich, Merritt J., Jr. Pore pressure effects on Berea Sandstone subjected to ey. 
perimental deformation: Geol. Soc. America Bull., v. 80, no. 8, p. 1577-1586, illus 
tables, 1969. o 


The effects of pore pressure on Berea Sandstone deformed at room temperature and 
0 to 8000 psi effective confining pressure have been investigated. “Drained” tests, in 
which the applied pore pressure is kept constant at a preselected level, and “yp. 
drained” tests, in which applied pore pressure is allowed to fluctuate during loading, 
were conducted. Several tests were also conducted on air-dry specimens. Drained 
tests show that the effective stress theory is applicable to Berea Sandstone, as sug- 
gested by previous investigators, and that wet specimens are approximately 11 per. 
cent weaker than air-dry specimens at all pressure levels. Peak strength (strength at 
failure) of an undrained test specimen is controlled by the effective confining pres- 
sure at failure, and the magnitude of pore pressure rise in the specimen is governed 
by the initial effective confining pressure.— from Author’s abstract 


02890 Alexander, Charles S.; Prior, Jean Cutler. A computer map interpretation of alluvi- 
al sediment patterns in the Black Bottom flood plain of southern Illinois [abs.}: Geol, 
Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 1, 1969. 


Algermissen, S. T. See Harding, Samuel T. 02921 


02597 Alien, Dennis R. Collar and radioactive bullet logging for subsidence monitoring, in 
SPWLA Logging Symposium, 10th Ann., Houston, Tex., 1969, Trans.: Houston, 
Tex., Soc. Prof. Well Log Analysts, p.G1-G19, illus., 1969. 


Casing joint length measurements can be made in oil wells using magnetic collar 
locators and a properly devised system. Although early work utilized special equip- 
ment, regular logging equipment with some modifications can be used. Measure- 
ments can be made with an estimated uncertainty of about + 0.04 ft per joint. Oil 
compaction can be estimated from measured casing deformations. Oil zone elonga- 
tion can be detected opposite zones of water injection. Radioactive bullets can be 
used to detect formation «ompaction without a dependency on casing deformation. 
Without developing specia! equipment multiple runs are necessary to locate radioac- 
tive bullets with the accuracy needed to detect formation compaction.—KAF 


Al-Mishwt, Ali. See Warner, Jeffrey. 02718 


02917 Ambraseys, N. N.; Sarma, S. Liquefaction of soils induced by earthquakes: 
Seismol. Soc. America Bull., v. 59, no. 2, p. 651-664, illus., 1969. 


The conditions under which liquefaction effects are known to have occurred are 
reviewed and their generic cause is discussed. Special attention is given to the delay 
with which liquefaction effects appear on surface deposits originally stable. It is sug- 
gested that little damage to structures on poor soil can occur as the direct result of 
severe earthquake shaking and that damage observed is almost entirely due to foun- 
dation failures, ground settlements, and tilting. Field evidence suggests that 
earthquakes are incapable of densifying originally loose deposits to a stable mass, and 
that such deposits neither experience nor transmit severe shaking.— Authors 
abstract 


02789 Anderson, Charles A. Massive sulfide deposits and volcanism: Econ. Geology, v. 
64, no. 2, p. 129-146, tables, 1969. 


“Massive sulfide deposits, consisting of pyrite and/or pyrrhotite and various ratios of 
chalcopyrite, sphalerite, and galena, are commonly associated with volcanic rocks 
that accumulated in eugeosynclines.” They are related genetically to these volcanic 
rocks rather than to granitic rocks. The source of the base metals may have been pri- 
mary volcanogenic concentrations, dispersed metals in volcanics, or later magmas. 
Hydrothermal (meaning simply “‘hot-water’’) solutions of various temperatures, 
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probably containing alkali chlorides, have commonly been the transporting agent. 
The trace-element content of sulfides (Se and V in pyrite) and isotope studies are 
promising directions for research on genesis.—WSW 
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03060 Anderson, Elaine. The Carnivora, in Fauna of the Little Box Elder cave, Converse 
County, Wyoming: Colorado Univ. Studies Ser. Earth Sci., no. 6, p. 1-59, illus., ta- 
bles, 1968. 


Little Box Elder cave, west of Douglas, Wyo., contains a late Pleistocene deposit with 
8 orders, 20 families, 47 genera, and at least 60 species of mammals, more than any 
other Pleistocene cave deposit. Five species are extinct, and several species are larger 
than samples of the same living populations, but they do not differ greatly in 
morphology. Most of the species are in the region today, but 17 show boreal or tun- 
dra affinities, and their extant representatives are found at higher altitudes of higher 
latitudes today. The presence of a cooler, wetter climate is indicated, and as the cli- 
mate became warmer, the boreal fauna and flora were gradually replaced by warmer 
ones.—from Author’s abstract 


02617 Andrews, J. T. Importance of the radiocarbon standard deviation in determining 
relative sea levels and glacial ee from east Baffin Island [with French and 
Russian abs. ]: Arctic, v. 22, no. 1, p. 13-24, illus., table, 1969. 


Examples of the importance of the radiocarbon standard deviation in the evaluation 
of relative sea levels and a local glacial chronology are presented. Techniques for 
evaluating the data are described. In the early stage of postglacial emergence, uncer- 
tainties in the radiocarbon age of a sample, presumed to date the marine limit, can 
lead to a twenty percent error in the estimated elevation of lower sea levels. As 
recently as about 4,300 radiocarbon years ago, glaciers from the inland ice sheet over 
Baffin Island were reaching to sea level in at least this one area.—Author’s abstract 


02891 Andrews, John T. Methods in the analysis of till fabric [abs.]: Geol. Soc. America 
Abs. with Programs 1969, pt. 6, North-Central Sec., p. 1, 1969. 


02616 Arnow, Ted; Hood, J. W. Field trip road log—Great Salt Lake and Antelope Island, 
in Guidebook of northern Utah: Utah Geol. and Mineralog. Survey Bull. 82, p. 261- 
266, 1969. 


This field trip is 94 miles long, starting and ending in Salt Lake City. Various geologi- 
cal features along the route to Antelope Island and on the island itself, which is 
reached by causeway, are described. Lake features, as well as the bedrock, are to be 
seen.—HRC 


02923. Arora, S. K.; Manekar, A. M. Precise determination of epicenters and origin times 
of surface focus seismic events: Seismol. Soc. America Bull., v. 59, no. 2, p. 777-788, 
illus., tables, 1969. 


Epicenters and origin times pertaining to surface focus events, mainly underground 
nuclear explosions, have been determined. Estimates of apparent phase velocity and 
backbearing from an Indian seismic-array station, Indian seismogram readings, and 
stations outside of India are used. The method solves a system of time-term equations 
until an ideal ‘‘minimum variance” is achieved to best fit the observed onset times. 
An allowance is made for onset-reading errors, if any, to the extent of + 0.53 sec for 
epicentral distances up to 10,000 km. LONGSHOT in the Rat Islands, 25 Russian 
tests, and 5 Nevada tests were tried with this technique and results are compared with 
corresponding USCGS and United Kingdom Atomic Energy Authority determina- 
tions. Station time-residuals have also been obtained for the epicentral regions stu- 
died.—from Authors’ abstract 


08017 Atlantic Coastal Plain Geol. Assoc.; Glaser, John D. Coastal Plain geology of 
southern Maryland—9th Ann. Field Conf., 1968: Maryland Geol. Survey Guidebook 
1,56 p., illus., table, geol. map, 1968. 
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The trip is arranged to cover representative exposures of unconsolidated rocks ranp. 
ing in age from Early Cretaceous to Miocene. Formations described are the 
Cretaceous Potomac Group and the overlying Magothy, Matawan, and Monmouth 
Formations; Paleocene-Eocene Brightseat and Aquia Formations, Marlboro Clay 
and Nanjemoy and Piney Point Formations, Miocene Calvert, Choptank, and § 
Marys Formations; and Plio-Pleistocene deposits. A selected bibliography by ages 
and a road log with discussions of stops and fossil lists are appended.—ESL 


08010 Atwill, Edward R., 4th. Bibliography of geology of Guadalupe Mountains, i, 
Guadalupian facies, Apache Mountains area, west Texas—SEPM Permian Basin 
Sec., 1968 Field Trip, Symposium and Guidebook: Soc. Econ. Paleontologists and 
Mineralogists Permian Basin Sec. Pub. 68-11, p. 124-126, 1968. 


This bibliography contains 84 entries, arranged alphabetically, but with no index. 
—HRC 


07837 Avila, John. Boxville pool, Union County, Kentucky, in Geology and petroleum 
—, of the Illinois basin, a symposium—Illinois and Indiana-Kentucky Geol, 
ocs.: Mt. Vernon, Ill., Illinois Oil and Gas Assoc., p. 77-84, illus., 1968. 


07796 Babcock, Larry L. The sequence of geological events in the Marquette Iron Range 
during the Penokean orogenic/metamorphic cycle [abs.], in Inst. Lake Superior 
Geology, 14th Ann., 1968, Tech. Sess. Abs.: Superior, Wis., Wisconsin State Univ,, 
p. 57-58, 1968. 


07817 Bacon, L. O.; Ingalls, R. W.; Stafford, J. F. An investigation of the vertical velocity, 
density and porosity distribution in the Jacobsville sandstone, Houghton County, 
Michigan [abs.], in Inst. Lake Superior Geology, 14th Ann., 1968, Tech. Sess. Abs: 
Superior, Wis., Wisconsin State Univ., p. 14, 1968. 


Baedecker, Philip A. See Ehmann, William D. 08043 


02809 Baer, A. J. Precambrian geology of Geikie River map-area, 74H, Saskatchewan: 
Canada Geol. Survey Paper 68-41, 11 p., geol. map, 1969. 


The area is situated in northern Saskatchewan and is heavily drift-covered. Geologi- 
cal reconnaissance has shown that flat-lying sediments of the Athabasca Formation 
underlie the northwestern half of the map-area. Biotite gneiss and meta-arkose form 
a northeasterly trending belt about 30 miles wide and extending far beyond the limits 
of the map-area (the Sandfly-Wollaston Lakes belt). Granitic rocks occur within this 
belt and may represent Archean basement resting unconformably under the 
metasediments. A major northeasterly-trending mylonite zone separates this belt 
from hornblende gneiss of unknown age that occurs in the extreme southeastern 
corner of the map-area. The area warrants geochemical prospecting.—Author's ab- 
stract 


Baird, A. K. See Morton, D. M. 02653 
Baird, K. W. See Morton, D. M. 02653 


07781 Baker, Victor R. Limestone caves in glaciated areas [abs.]: Natl. Speleol. Soc. 
Bull., v. 30, no. 2, p. 36-37, 1968. 


07786 Baker, Victor R. Hydrology of the cavernous limestones of Schoharie and Albany 
Counties, New York [abs. ]: Natl. Speleol. Soc. Bull., v. 30, no. 2, p. 34-35, 1968. 


02777 Ball, R. H.; Kahle, Anne B.; Vestine, E. H. Determination of surface motions of the 
Earth's core: Jour. Geophys. Research, v. 74, no. 14, p. 3659-3680, illus., tables, 
1969. 


The general problem of inferring fluid velocities at the surface of the Earth's central 
core from magnetic data is discussed and previous results are compared. Earlier 
analyses are extended by allowing for small contributions to secular change from 
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magnetic diffusion, while constraining the velocity to satisfy a quasi-geostrophic con- 
dition. The under-determined system of equations is solved by applying a variational 
principle that requires nonsingular solutions corresponding to a given “effective” 
magnetic Reynolds number. Solutions are shown for several values of the Reynolds 
number and for the first time include estimates of surface electrical-current patterns. 
The solutions represent observed secular change data to within rms errors of 13 per- 
cent and 33 percent for Reynolds numbers of 1.2 and 4.3, respectively.—from 
Authors’ abstract 


ABSTRACTS 





07705 Ballard, R. F., Jr. A vibratory technique for delineating subsurface fracture zones 


resulting from detonations, in International symposium on wave propagation and 
dynamic properties of earth materials, Albuquerque, N. Mex., 1967, Proc.: Al- 
buquerque, N. Mex., Univ. New Mexico Press, p. 891-903, illus., tables, 1968. 


Investigations were conducted at the sites of the DUGOUT and CHARLIE events at 
the Nevada Test Site to evaluate the dynamic in situ technique as a means of deter- 
mining boundaries of craters produced by explosive detonations. Shear-wave veloci- 
ties at the DUGOUT event were determined by vibration tests and from the data a 
cross-sectional contoured plot of shear-wave velocities was made which showed the 
extent of subsurface disturbance. Vibration traverses at CHARLIE site were used in 
mapping limits of blast induced fractures which actually defined the true crater 
limits.— from Author’s abstract 


Barakso, J. See Warren, Harry V. 07766 


07944 Barbour, R. F.; Hill, F. E. Wayland field, in Symposium on Michigan oil and gas 


fields: [Lansing, Mich.] Michigan Basin Geol. Soc., p. 181-189, illus., 1968. 


Bardon, Charles; Pied, Bernard. Formation water saturation in shaly sands, in: 
SPWLA Logging Symposium, 10th Ann., Houston, Tex., 1969, Trans.: Houston, 
Tex., Soc. Prof. Well Log Analysts, p. Z1-Z19, illus., tables, 1969. 


When the interstitial water has very low salinity, the saturations can be directly calcu- 
lated by Archie’s formula, without taking a clayey parameter into consideration. In 
all other cases the contribution of the clay must be evaluated. A simplified formula is 
given of Simandoux’s (1963) formula for the conductivity of shaly sands. This 
method was used in the interpretation of logs in some shaly sands from Saharian 
fields for which the saturation is known. Results were in good agreement with experi- 
mental data.—KAF 


02824 Barker, Fred; Friedman, Irving. Carbon isotopes in pelites of the Precambrian Un- 


compahgre Formation, Needle Mountains, Colorado: Geol. Soc. America Bull., v. 
80, no. 7, p. 1403-1407, illus., table, 1969. 


Carbon isotopic ratios and weight percentages of carbon were measured in 15 sam- 
ples of slate, phyllite, and schist approximately 1500-1600 m.y. old. Rocks with less 
than | percent total carbon have 5C-13 values of -23 to -28 per mil whereas those 
with | to 6.4 percent carbon have 5C-13 from -29 to -31 per mil. In general the slates 
and phyllites contain more carbon and isotopically lighter carbon than do the schists 
of higher metamorphic rank. Increasing loss of C-12-enriched methane with increas- 
ing intensity of metamorphism is suggested to account for these differences.—from 
Authors’ abstract 


02667 Barksdale, Julian D.; Mallory, V. Standish; McKee, Bates. Laboratory manual for 


elementary geology (2d edition): Palo Alto, Calif., Pacific Books, Publishers, 93 p., 
illus., 1969; originally published 1968. 


Although the primary emphasis in this manual is on physical geology as a one-quarter 
course, there is ample material for a one-semester survey course that includes an in- 
troduction to historical geology. The manual is intended as a supplement to lecture 
and textbook material. The method employed is essentially one of question and 
answer.—MCM 


Barnes, Christopher R. See Sweet, Walter C. 02950 
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Barnwell, U. L. See Costantino, C. J.07738 


Baroffio, James R. See Wanless, Harold R. 02735 


07873 Baroody, Roger. Gilley Cave, Lee County, Virginia [abs.]: Natl. Speleol. Soc. Bull 


v. 30, no. 2, p. 42, 1968. 
Barrett, Peter J. See Lindsay, John F. 02932 
Bartberger, C. See Faas, R. W. 02711 


08024 Barth, T. F. W. The geochemical evolution of continental rocks—A model, in 


Origin and distribution of the elements (L. H. Ahrens, editor): Oxford, England, and 
New York, Pergamon Press (Internat. Ser. Mons. Earth Sci., V. 30), p. 587-595, 
illus., table; discussion, p. 595-597, 1968. 


A cyclic ocean-sediment-igneous rock model is formulated, based on steady state as. 
sumptions and involving the cyclic flow of material, variations in the time of res- 
idence of a chemical species within any given part of the system, and extensive 
recycling. The cyclic principle leads to the conclusion that the diversification of igne- 
ous rocks is caused by sedimentary processes.—MS 


02912 Basham, P. W.; Ellis, R. M. The composition of P codas using magnetic tape 


seismograms: Seismol. Soc. America Bull., v. 59, no. 2, p. 473-486, illus., tables, 
1969. 


The short-period P codas of 41 seismic events recorded on the plains of western Al- 
berta are examined for compressional and shear phases. A non-linear ‘‘P-Detection” 
polarization filter is applied to 25 seconds of the records following the P onset. Com- 
pressional wave signal pulses detected amid the codas include PcP and PKP phases 
for events at appropriate distances and the common depth phases pP and sP. Locally. 
generated shear phases are studied using particle-motion plots in the vertical (verti- 
cal-radical) and horizontal planes. There are large variations in SV/P amplitude 
ratios for individual events at stations separated by 60 to 160 km. Anomalous SV and 
SH-type motions are attributed to a complex Precambrian basement.—from Authors’ 
abstract 


08065 Basson, Philip W. The fossil flora of the Drywood Formation of southwestern Mis- 


souri: Missouri Univ. Studies, v. 44, 170 p., illus., 1968. 


A study of the Drywood Formation in Henry and Cedar Counties revealed a flora of 
61 species. These macrofossils, containing representatives of six orders, were ex- 
amined and described; representative material of each species are illustrated. The 
geology is shown to have a strong effect upon the continuity of the formation, the 
paleoecology, and the enclosed plant fossils. One new species is described in Neurop- 
teris, and one new combination made in Lepidostrobophyllum, 21 species were not 
perry described from this area. Comparison is made with Lower to Middle 
ennsylvanian floras from other states and countries.—from Author’s summary 


07729 Batdorf, S. B. Air-induced ground shock—A one-dimensional theory, in Interna- 


tional symposium on wave propagation and dynamic properties of earth materials, 
Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New Mexico 
Press, p. 423-432, illus., 1968. 


The most frequently used method for estimating air-induced soil pressures and mo- 
tions is based on (1) an attenuation of pressure with depth, which has no satisfactory 
theoretical foundation; and (2) empirical modifications to one-dimensional elastic 
wave propagation theory for the estimation of motions. The present paper assumes 
that the primary source of pressure attenuation is plasticity, and introduces a two- 
parameter stress-strain curve which represents in first approximation the departure 
of the medium from linear elasticity. Simple expressions are then derived for wave 
velocity, velocity of peak stress, maximum soil velocity, and maximum acceleration. 
The analysis provides a theoretical foundation for attenuation with depth, and shows 
how stress-dependent factors can be found to replace the stress-independent empin- 
cal constants currently in use.—Author’s abstract 
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02892 Bates, Robert L. Abraded ripple-marked surface in Columbus Limestone, central 
Ohio [abs. ]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., 
p. 2, 1969. 


Bates, Robert L. See Sweet, Walter C. 02951 


ABSTRACTS 





Baumann, Dieter. See Udias, Agustin. 0291 1 


02668 Bayne, Charles K.; Ward, John R. (compilers). Saturated thickness and specific 
yield of Cenozoic deposits in Kansas: Kansas Geol. Survey Map M-S, scale 1:500,000 
[19697]. 


Bayrock, L. A. See Folinsbee, R. E. 02814 
Bayrock, L. A. See Dreimanis, A. 02887 


07712 Bazant, Zdenek J., Jr. Theory of vibration compaction of saturated granular medi- 
um, in International symposium on wave propagation and dynamic properties of 
earth materials, Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. 
New Mexico Press, p. 747-758, illus., 1968. 


Vibration of a saturated granular medium produces four different effects: dynamic 
stability, compaction, liquefaction, and permanent motion, which are attained in the 
order named as acceleration increases from zero to a value of several gravity ac- 
celerations. For further study of dynamic effects it is necessary to know the variables 
involved. Of these effects the theory of compaction is treated only; this is developed 
on the basis of Biot’s theory of mechanics of deformation in a fluid-saturated medi- 
um. Biot’s theory is completed by the law of compaction, which enables us to 
establish differential equations of motion of grains with compaction and formulation 
of the boundary value problem. According to this theory it will be possible to solve 
compaction by vibration or shock (impact, explosion ).—Author’s abstract 


07752 Beales, F. W.; Jackson, S. A. Pine Point—A stratigraphical approach: Canadian 
Mining and Metall. Bull., v. 61, no. 675, p. 867-878, illus., tables, 1968; Canadian 
Inst. Mining and Metallurgy Trans. 1968, v. 71, p. 193-194, illus., tables, 1968. 


Stratigraphic and regional evidence favors the formation of the Pine Point orebodies 
[Northwest Territories] where escaping basinal brines, carrying metals, mingled with 
H,S-rich limestone formational waters also leaking to the same fluid-escape route. 
Similar models can be applied to other examples of Mississippi Valley-type lead-zinc 
mineralization. At Pine Point, the economically significant minerals are sphalerite 
and galena. Both pre- and post-ore dolomite is ubiquitous, and minor calcite occurs; 
barite and fluorite are virtually absent. No associated igneous phenomena are known, 
and, although faults are present, there is no evidence that they permitted egress of ju- 
venile fluids as genetic factors.—from Authors’ abstract 


Beck, Ray H. See Jacka, Alonzo D. 08004 


02662 Beckman, Walter A., Jr.; Whitten, E. H. Timothy. Three-dimensional variability of 
fold geometry in the Michigan basin: Geol. Soc. America Bull., v. 80, no. 8, p. 1629- 
1633, illus., table, 1969. 


A simulated folded surface for 4,600 sq mi of the Michigan basin is computed using 
data from 1,940 wells that penetrate the Dundee Limestone and a combination of 
linear polynomial and double Fourier Series surface-fitting methods. The variability 
of fold geometry thus mapped quantitatively and objectively shows that the relatively 
tight, closed asymmetric folds of the steep northern marginal slope of the basin give 
way to more gentle, somewhat elongate symmetrical structures towards the center of 
the basin. The basin center is typified by the most elongate and open, although asym- 
metric, folds. -ATO 


Behnken, Fred H. See Clark, David L. 02900 
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02680 Behrendt, John C.; Popenoe, Peter; Mattick, Robert E. A geophysical Study of 


North Park and the surrounding ranges, Colorado: Geol. Soc. America Bull., v. 90 
no. 8, p. 1523-1537, illus., 1969. : 


Integrated gravity, seismic refraction, and aeromagnetic surveys of the North Park 
region aid in the interpretation of the geology of this area. Bouguer gravity anoma- 
lies, ranging from -210 mgal over metamorphic rocks in the mountains to -280 in the 
North Park basin, delineate a fault of 1 to 2 km relief. A seismic refraction profile in 
the basin indicates Precambrian basement at depths of 3.5 to 4.5 km. An aeromag. 
netic survey shows numerous anomalies in the surrounding mountains and the com. 
bination of this data with that of the gravity survey suggest the Never Summer Moun. 
tains are separated from the Front Range by a fault.—RGY 


02893 Beiter, David P.; Thrailkill, John. Calcite saturation of karst streams in eastem 


Kentucky [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central 
Sec., p. 2, 1969. 


Belderson, R. H. See Johnson, M. A. 02701 


07849 Bell, Frank. Johnston City East field, Williamson County, Illinois, in Geology and 


petroleum production of the Illinois basin, a symposium—IIlinois and Indiana-Ken- 
tucky Geol. Socs.: Mt. Vernon, Ill., Illinois Oil and Gas Assoc., p. 149-152, table, 
1968. 


Bell, Keith. See Powell, J. L. 02847 


02649 Belt, Charles B., Jr. Preliminary geochemical study of the Alta and Clayton Peak 


intrusives, in Guidebook of northern Utah: Utah Geol. and Mineralog. Survey Bull, 
82, p. 111-123, illus., tables, geol. map, 1969. 


These intrusives occur in the central Wasatch Mountains of Utah. The Alta was em- 
placed in a series of events starting with mafic-layered tonalites and ending with in- 
trusion of aplite-pegmatite dikes and mineralization of joints. The Clayton Peak body 
has a similar history but does not have a porphyry facies. The Clayton Peak has more 
limonite-stained and other mineralized joints than does the Alta. Copper, zinc, and 
iron in the Alta are spatially related to the contact, having been introduced from the 
contact inward. Copper distribution in the Clayton Peak is related to mineralization 
in the northwest corner; the iron has been leached from this area. Trace-element stu- 
dies and whole rock analyses show that the intrusives are unrelated to the nearby ore 
deposits. The Alta and Clayton Peak intrusives are considered a normal tonalite and 
diorite respectively. —HRC 


02920 Ben-Menahem, Ari; Singh, Sarva Jit; Solomon, Faiza. Static deformation of a 


spherical Earth model by internal dislocations: Seismol. Soc. America Bull., v. 59, 
no. 2, p. 813-853, illus., tables, 1969. 


A localized displacement is placed inside a homogeneous nongravitating elastic 
sphere. The ensuing deformation is obtained in the form of rapidly converging series 
for arbitrary values of the Poisson ratio and the source parameters. Surface displace- 
ments and strains are computed for various sources for an average Earth model. In 
the range 30°<6< 120° the elongation strains fall off with epicentral distance like Xa 
where 1.25<a<6, provided one proceeds along an arc which does not intersect a 
nodal line. In the lower hemisphere relative to the source, major seismic events 
should produce detectable strains of the order of 10°. The range in which the half- 
space approximation is valid is determined. Global deformation patterns of major 
earthquakes can be a useful tool for recovering the source’s spatial characteristics. 
—from Authors’ abstract 


07802 Benninghoff, W. S.; Franklin, Judith M. Palynological study of post-glacial bottom 


sediments from deep-water localities in Lake Superior [abs.], in Inst. Lake Superior 
Geology, 14th Ann., 1968, Tech. Sess. Abs.: Superior, Wis., Wisconsin State Univ., 
p. 39-40, 1968. 


Berger, Rainer. See Hc, T. Y. 02708 
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02894 Bergstrom, Stig M. Conodont biostratigraphy of the Middle and Upper Ordovician 


of Europe and eastern North America [abs.]: Geol. Soc. America Abs. with Pro- 
grams 1969, pt. 6, North-Central Sec., p. 3, 1969. 


03046 Berkey, E.; Morrison, G. H. Distribution of trace elements in Smithonia iron 


meteorite by spark source mass spectrometry, in Origin and distribution of the ele- 
ments (L. H. Ahrens, editor): Oxford, England, and New York, Pergamon Press (In- 
ternat. Ser. Mons. Earth Sci., V. 30), p. 345-357, illus., tables, 1968. 


The spark source mass spectrometric technique permitted simultaneous determina- 
tion of the local concentration of some 20 trace elements in the Smithonia iron 
meteorite (Oglethorpe County, Georgia). Substantial compositional differences 
between surface and interior regions of the meteorite are interpreted as terrestrial 
weathering effects. Enhancement of O, S, P, Cl, Br, and I in the surface region is at- 
tributed to the action of ground waters.—MS 


03047 Berkey, E.; Fisher, D. E. Chlorine as an indicator of terrestrial contamination in 


iron meteorites, in Origin and distribution of the elements (L. H. Ahrens, editor): Ox- 
ford, England, and New York, Pergamon Press (Internat. Ser. Mons. Earth Sci., V. 
30), p. 359-366, illus., table, 1968. 


Neutron activation analyses and metallographic observations on the Tombigbee 
River nickel-poor ataxite (Alabama) and the Smithonia hexahedrite (Georgia) 
revealed a steep chlorine gradient near their surfaces. The near-surface increase in 
chlorine abundance is attributed to terrestrial contamination.—MS 


Beswick, Alfred G. See McCarty, John L. 07810 
Billings, Gale K. See Ragland, Paul C. 08029 


07897 Bingler, Edward C. Geology and mineral resources of Rio Arriba County, New 


Mexico: New Mexico Bur. Mines and Mineral Resources Bull. 91, 158 p., illus., ta- 
bles, geol. maps, 1968. 


Mineral production since the 1880's has amounted to nearly 5 million dollars. Sand 
and gravel and mica account for 3 and | million dollars respectively. Metal mining, 
principally gold, centered in the Hopewell and Bromide districts accounts for about 
360,000 dollars, stone about 250,000 dollars, and copper and silver about 230,000 
dollars. The Hopewell and Bromide districts, most active from 1880 to the early 
1900's, include hydrothermal sulfide replacement veins in Precambrian schist and 
gneiss, and secondary accumulations of alluvial gold in the Hopewell Lake area, 
which were the most valuable in the district. ““Red-bed”’ copper deposits have been 
exploited in two areas. The Petaca pegmatite district is the leading mica-producing 
area in the state. Numerous nonmetallic commodities are scattered throughout the 
eastern part of the county in relatively small deposits.—from Author’s abstract 


02798 Bird, William H. A note on the occurrence of violarite, Copper King mine, Boulder 


County, Colorado: Econ. Geology, v. 64, no. 1, p. 91-94, illus., 1969. 


Violarite from the Copper King mine, Boulder County, Colo., occurs as a secondary 
mineral after pentlandite. It is associated with fresh pyrrhotite and with several al- 
tered forms of pyrrhotite including secondary pyrite after pyrrhotite. Hence violarite 
has a much broader stability range in the oxidation environment than was previously 
suspected.— Author's abstract 


02696 Birkeland, Peter W. Quaternary paleoclimatic implications of soil clay mineral dis- 


tribution in a Sierra Nevada-Great Basin transect: Jour. Geology, v. 77, no. 3, p. 289- 
302, illus., tables, 1969. 


In surface and buried soils in Quaternary deposits, halloysite is the dominant clay 
mineral in the humid Sierra Nevada, but montmorillonite becomes predominant east- 
ward in the semi-arid Great Basin. The change is primarily due to increased aridity 
eastward—halloysite reflects stronger soil leaching conditions than does montmoril- 
lonite. At least at the ends of the transect, uniformity of clay minerals in buried and 
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surface soils suggests that all the Quaternary soils formed under climatic conditions 
similar to those of the present. Moreover, kaolinite and halloysite, once formed in the 
soil, probably would persist even if leaching decreased later; their scarcity in the 
Great Basin soils indicates an absence of leaching conditions that, for long periods of 
time, were much greater than those of the present.—_DRM 


08007 


07984 Birot, P.; Corbel, J.; Muxart, R. Morphologie des regions calcaires a la Jamaiqueet 
a Puerto-Rico: France Centre Recherches et Documentation Cartog. et Géog. Mem, 
et Doc. 1967, new ser., v. 4, p. 335-392, illus., tables, 1968. 


Geomorphologic evolution of limestone regions in Jamaica and Puerto Rico is sty. 

died, with particular emphasis on development of haystack-doline karst and relz 0300 
’ elated 

solution features. On both islands, the Cretaceous geosynclinal complex is covered 

unconformably by Tertiary limestones; the karst is developed by dissection of a post. 

Miocene erosion surface which leveled both the limestones and the Cretaceous in- 

liers. Haystacks, or cockpits, are typical karst relief features of a tropical, very humid 

climate, having no equivalent in other climatic zones. Detailed data on temperatures, 

amount, distribution, and mechanical erosional force of rainfall, and chemical com. 

position of waters, and actual measurements of limestone dissolution are used in in- 

terpreting karst formation. Genesis of bauxite deposits in relation to karst formation 0776 

is discussed.— VMJ 


02700 Bishop, D. G.; Force, E. R. The reliability of graded bedding as an indication of the 
order of superposition: Jour. Geology, v. 77, no. 3, p. 346-352, illus., tables, 1969. 


The number of reverse and normal (upright) graded beds has been recorded in three 
well-exposed homoclinal sections in an attempt to evaluate the reliability of graded 
bedding as a structural or stratigraphic tool. Results suggest that grading is a fairly 
sound indicator of the order of superposition in the “‘deep”’ marine section, but an 
unexpectedly high proportion (about 30 percent) of reverse graded beds was found 
in both the non-marine and shallow-marine sections examined. In all three environ- 
ments reverse graded beds commonly occur in groups, resulting in areas where a lo- 
cally convincing but erroneous indication of the stratigraphic order is observed. 
—Authors’ abstract 075 


08005 Bishop, S. W.; Dixon, L. P. Sulfur occurrence in the Rustler Springs Sulfur District, 
Culberson and Reeves County, Texas, in Guadalupian facies, Apache Mountains 
area, west Texas—SEPM Permian Basin Sec., 1968 Field Trip, Symposium and 02’ 
Guidebook: Soc. Econ. Paleontologists and Mineralogists Permian Basin Sec. Pub. 
68-11, p. 91-93, illus., 1968. 


In this district, native sulfur, occurring as crystals associated with gypsum and some- 
times with carbonates, is found in solution openings and cracks, in a brown to black 
clay-like carbonaceous material, and is generally associated with hydrogen sulfide 
gas and very acidic soil. The crystals are disseminated throughout gypsum bodies, in 
veins, and as recent encrustations in mines and shaft faces. The most commonly ac- 
cepted explanation for the origin is that hydrogen sulfide gas escaping from deeper 07 
formations was oxidized to elemental sulfur. The district is confined to the outcrop 
area of the Permian Castile, Salado, and Rustler Formations which contain gypsum in 
varying amounts.—HRC 


08006 Bishop, S. W.; Todd, R. G. First day—Van Horn-Seven Heart Gap-Kent, in 
Guadalupian facies, Apache Mountains area, west Texas—SEPM Permian Basin 
Sec., 1968 Field Trip, Symposium and Guidebook: Soc. Econ. Paleontologists and 
Mineralogists Permian Basin Sec. Pub. 68-11, p. 94-104, illus., 1968. 


The field trip starts in Van Horn, progresses northeast and then southeast, around the 
Apache Mountains, to Kent, and from there back to Van Horn to the west. The total 
trip is 79 miles long, and geological features at and between seven stops are 
described. The stops examine various Upper Permian rocks in the Apache Range. 
—HRC 
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= Guadalupian facies, Apache Mountains area, west Texas—SEPM Permian Basin 
Xds of Sec., 1968 Field Trip, Symposium and Guidebook: Soc. Econ. Paleontologists and 
Mineralogists Permian Basin Sec. Pub. 68-11, p. 105-109, illus., 1968. 
ue et This 47 miles long field trip examines Permian rocks and sedimentary features in 
viem, Hurd Canyon and vicinity in the eastern end of the Apache Mountains. Four stops 
: are described briefly, and Permian rocks and sedimentary features are discussed. 
—HRC 
toe 03008 Bishop, S. W.; Todd, R. G. Optional trip—Kent-Michigan Sulfur Mine-Orla, in 
| Guadalupian facies, Apache Mountains grea, west Texas—SEPM Permian Basin 
ered Sec., 1968 Field Trip, Symposium and Guidebook: Soc. Econ. Paleontologists and 
4 Mineralogists Permian Basin Sec. Pub. 68-11, p. 110-113, illus., 1968. 
imid This field trip is 82 miles long, trending northward from Kent to Orla. Geological fea- 
res, tures along the route are listed, and one stop, at the Rustler Springs sulfur district, is 
om- described. —HRC 
in- 
tion 07760 Bisque, Ramon E.; Rouse, George E. Geoid and magnetic field anomalies—Their 
relationship to the core-mantle interface: Mines Mag., v. 58, no. 5, p. 20-22, illus., 
1968. 
the 
Planes defined by active crustal zones establish a geometric pattern on the core sur- 
face that correlates with both the geoid and magnetic field (vertical component) con- 
ree figurations of the planet. These correlations are consistent with the hypothesis that 
led both of these fields are related to the core-mantle interface and are defined by 
rly the degree of mixing of material at that interface. Evidence for the existence of stress 
an planes tangent to the core is threefold and sequential involving: (1) a surface expres- 
nd sion, (2) correlation with the geoid, and (3) correlation with fluctuations in the mag- 
n- netic field.— Authors’ summary 
; Bisque, Ramon E. See Rouse, George E. 07779 
07805 Black, Robert F. Ice-stagnation features of the Bloomer moraine, northwest 
" Wisconsin [abs. ], in Inst. Lake Superior Geology, 14th Ann., 1968, Tech. Sess. Abs.: 
a Superior, Wis., Wisconsin State Univ., p. 44, 1968. 
d 02746 Blanchard, Frank N. Rockbridgeite in iron phosphate nodules from Polk County, 
, Florida: Southeastern Geology, v. 10, no. 1, p. 31-34, illus., 1969. 
:; Rockbridgeite has been found in nodules from the phosphatic sediments of the 
4 Pliocene Bone Valley Formation of central Florida. The rockbridgeite is formed as a 
k result of weathering of the original phosphatic sediments and it is associated with 
j other secondary iron phosphate minerals including vivianite, beraunite, and cacox- 
n enite.—Author’s abstract 
r 07747 Blank, H. Richard, Jr. Aeromagnetic and gravity surveys of the Crater Lake re- 
) gion, Oregon, in Andesite conference guidebook—Internat. Upper Mantle Proj. Sci. 
] Rept. 16-S: Oregon Dept. Geology and Mineral Industries Bull. 62, p. 42-52, illus., 
1968. 
Regional gravity and magnetic surveys show that Crater Lake lies in an area strongly 
influenced by northwest and, to a lesser extent, by northeast trending lineaments. 
North-south trends of the High Cascades have no geophysical expression. The 
northwest set may be a shear zone related to the Brothers fault zone or a western ex- 
tension of Basin and Range faulting. The northeast set may reflect deep structures in 
the Klamath Mountains belt or tensional structures related to shearing. A prominent 
northwest-trending gravity and magnetic lineament, entering Crater Lake from the 
southeast, is apparently truncated near the northwest wall of the caldera by a major 
northeast-trending structure. This may account for the location of the volcano. Other 
a peaks are examined geophysically and trends noted.—from Author's 
conclusions 













08055 Blusson, S. L. Geology and tungsten deposits near the headwaters of Flat River 











1794 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1969 


Blowes, J. H. See Buchan, R. 07890 


Yukon Territory and southwestern District of Mackenzie, Canada: Canada Geol 
Survey Paper 67-22, 77 p., illus., tables, geol. map, 1968. 


The 20,000-ft measured section of layered rocks, Upper Proterozoic to Upper Or. 
dovician and (?)younger, has unconformities at the base of Middle Cambrian and 
below Upper Ordovician strata. This area, near the western edge of the northern Cor. 
dilleran miogeosyncline, was tectonically unstable much of early Paleozoic time 
Pronounced facies changes are present in Lower Cambrian and Ordovician rocks 
Early Cambrian volcanism was subaerial. Discordant quartz monzonite plutons of 
mid-Cretaceous age show wide contact aureoles, containing older metamorphosed 
rocks of hornblende hornfels facies. Elsewhere a series of open folds, upright to over. 
turned, trend northwest, parallel to the axis of earlier tectonic disturbance. Metaso. 
matic skarns, near stocks in a Lower Cambrian limestone, bear scheelite deposits of 
ore grade.—from Author's abstract 


02686 Bock, Walter J. Nonvalidity of the “phylogenetic fallacy” [discussion of paper by 


D. H. Colless, 1967]: Systematic Zoology, v. 18, no. 1, p. 111-115, 1969. 


Bock points out misrepresentations in Colless’ (ibid., v. 16, no. 4, p. 289-295, 1967) 
criticism of taxonomic methods of E. O. Wilson (1965) and W. Hennig (1966) in 
support of his concept of the “‘phylogenetic fallacy” —i.e. ‘‘the view that, in recon. 
structing phylogenies, we can employ something more than the observed attributes of 
individual specimens, plus some concept of ‘overall resemblance’ . . .""Wilson’s con. 
sistency test for unique and unreversed features can be a valuable taxonomic tool if 
used properly within its limits. Hennig’s system is not a form of phenetic taxonomy as 
Colless claims; it is a pure cladistic approach to phylogenetic systematics. Colless’ 
view that only phenetic classifications should be used rejects many valid approaches 
to systematics in that it fails to distinguish between taxonomic evidence and in. 
ference.—VMJ 


Bodenstein, Frances. See Mosher, L. Cameron. 02837 


Bogard, D. D. See Burnett, D. S. 08032 


07758 Boldy, J. Geological observations on the Delbridge massive sulphide deposit: 


Canadian Mining and Metall. Bull., v. 61, no. 677, p. 1045-1054, illus., 1968; 
Canadian Inst. Mining and Metallurgy Trans., 1968, v. 71, p. 247-256, illus., 1968. 


The Delbridge deposit, a recently discovered massive sulfide orebody in the Noranda 
district, northwestern Quebec, is strata-bound, on the southern flank of a Precambri- 
an lenticular rhyolite breccia pile which is intercalated within the stratigraphically 
upper section of a porphyritic siliceous volcanic sequence; the breccia overlies a 
former eruptive center. Sulfides are confined to a chert unit at the interface between 
the footwall chlorite alteration zone and the ore-bearing breccia horizon. Pyrite, 
sphalerite, and chalcopyrite are the principal sulfides with minor galena, tetrahedrite, 
and native silver. The deposit is of volcanic exhalative origin; a flank fissure was the 
site of solfataric activity and within it various metals were rhythmically precipitated 
during Precambrian time.— VSN 


02763 Bolli, Hans M. Errata [to] “The subspecies of Globorotalia fohsi Cushman and El- 


lisor and the zones based on them” [ 1967]: Micropaleontology, v. 15, no. 2, p. 264, 
1969. 


One of the text figures in the original paper (ibid., v. 13, no. 4, p. 502-512, 1967; see 
Abstracts of North American Geology for February 1968) was incorrectly labeled. 
On p. 507 in figure 4b, left-hand column, second box from bottom, for Globorotalia 
fohsi barisanensis Zone, read Globorotalia fohsi fohsi Zone. —MCM 


02895 Bond, Gerard C. Permian sedimentation and paleogeography in the east-central 


Alaska Range, Alaska [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, 
North-Central Sec., p. 3-4, 1969. 
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07824 Bonnichsen, Bill. Metamorphism of the Biwabik Iron Formation, Dunka River area, 


07861 
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Minnesota [abs. }, in Inst. Lake Superior Geology, 14th Ann., 1968, Tech. Sess. Abs.: 
Superior, Wis., Wisconsin State Univ., p. 26-27, 1968. 


02776 Boone, Gary M. Origin of clouded red feldspars—Petrologic contrasts in a granitic 


porphyry intrusion: Am. Jour. Sci., v. 267, no. 6, p. 633-668, illus., tables, 1969. 


A granitic porphyry emplaced at a high crustal level in the Gaspé Peninsula exposes 
broad areas of altered porphyry containing the sub-assemblage red albite + 
chloritized biotite grading into restricted areas of gray porphyry with the critical sub- 
assemblage clear oligoclase-andesine+ less!altered biotite. Fhese are end members of 
a gradational change. Hematiferous albites are relict phenocrysts of plagioclase ini- 
tially more calcic and potassic. They are related to potassic oligoclases and andesines 
in less altered porphyries by a paragenetic model involving reaction between ternary 
feldspar, a vapor phase, and Fe + Mg released during decomposition and oxidation of 
the primary mafic phase, on a fixed K-Al basis. Formation of low-Al chlorite as a 
minor additional inclusion phase may involve loss of Al** from the site of the host 
feldspar. Contrasts in feldspar zoning further illustrate the sequence.—from Author’s 
abstract 


02783 Bostick, N. H. Electronic data processing applied to uranium resource prediction 


and exploration [abs. ]: Econ. Geology, v. 64, no. 1, p. 117, 1969. 


Boucot, Arthur J.; Drapeau, Georges. Siluro-Devonian rocks of Lake 
recy etenng | and their correlatives in the Eastern Townships [also French edi- 
tion]: Quebec Dept. Nat. Resources Spec. Paper 1, 44 p., illus., tables, geol. map, 
1968. 


This area lies between the Gaspé-Connecticut River synclinorium and the Sutton 
axis. The first part of the report is based on re-mapping of these rocks, and the 
second part presents arguments for correlating these fossiliferous rocks with the un- 
fossiliferous Silurian-Devonian rocks in the synclinorium, and includes a discussion 
of the ages of the faunas. Assignment to the Silurian of rocks exposed on Ronde 
Island, previously mapped as Ordovician, implies that the Lake Memphremagog 
syncline joins the Gaspé-Connecticut Rivers synclinorium near Fitch Bay. Appen- 
dices give localities and faunal lists. —ESL 


Boulogne, A. R. See Keys, W. Scott. 02584 


07909 Bousaid, Issam. Simplified gas porosimeter: Jour. Petroleum Technology, v. 20, no. 


4, p. 335-336, illus., table, 1968. 


A simple glass apparatus for rapid determination of gas porosities in porous rocks is 
described and illustrated. The method consists of fast volume measurements of sam- 
ples at atmospheric and lower pressures in one simple operation in three steps; grain 
volume measurements are obtained in two steps and bulk volume in the third. The ap- 
paratus is easily built from readily available glass components.— VSN 


02803 Bowie, S. H. U. Commission on ore microscopy—Summary of progress of 


IMA/COM, 1966-68: Econ. Geology, v. 64, no. 1, p. 110-111, 1969. 

Progress is reported in provision of reflectivity standards, agreement on a standard 
oil for immersion reflectivity measurements, preparation of a list of ore minerals 
available for study, and a polishing project.—WS 


Boyd, W. C. See Theisen, J. G. 07727 


02778 Boyle, R. W. Hydrothermal transport and deposition of gold [discussion of paper 


tt C. Helgeson and R. M. Garrels, 1968]: Econ. Geology, v. 64, no. 1, p. 112-115, 
9. 


The chloride system assumed by the writers (ibid., v. 63, no. 6, p. 622-635, 1968) is 
too simple as a model for the many complex natural systems with As, Sb, Te, and S. 
Great acidity is not necessary if associated Fe is of local derivation, which is con- 
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sistent with abundance of carbonate in some gold ores. Dilatancy and related Pres. 
sure effects are probably more important than temperature.—WSW 


02896 Brace, Benjamin R. Till identification methods recently used in Butler and Preble 


Counties, Ohio [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North. 
Central Sec., p, 4, 1969, 


02897 Bradshaw, Lael E.; Noel, James A, Neutron activation analysis of selected 


conodonts [abs. }: Geol, Soc. America Abs. with Programs 1969, pt. 6, North-Central 
Sec., p. 4-5, 1969, 


02670 Branson, E. R. Economic geology of Simpson County, Kentucky: Kentucky Geol, 


Survey, ser. 10, County Rept. 3, 20 p., illus., tables, geol. map, 1969, 


Simpson County lies on the northwestern flank of the Cincinnati arch; exposed for. 
mations are all Mississippian except for Quaternary stream deposits. Rocks of Missis- 
sippian, Devonian, Silurian, and Ordovician ages have been penetrated in drilled 
wells. Oil in commercial quantities is mainly from the ‘“Corniferous", but several 
zones have potential production. Limestone, principally from the Ste. Genevieve, is 
used for aggregate, agricultural limestone, and building stone. Sand and gravel have 
been used for surfacing of roads, but are of little economic importance. Alluvial 
deposits have a considerable clay content but contain too much sand and gravel to be 
of commercial use.—MCM 


Bray, R. Eldon. See James, Allan. 0261 | 


02800 Bray, R. Eldon. Igneous rocks and hydrothermal alteration at Bingham, Utah: 


Econ. Geology, v. 64, no, |, p. 34-49, illus., 1969, 


Igneous rocks in the Carr Fork area include the Bingham stock (granite followed by 
granite porphyry, gradational granite porphyry, Type A porphyry, and quartz-latite 
porphyry). the Last Chance stock (same age as granite of Bingham stock ), and Carr 

ork dikes (three types correlative with porphyries of Bingham stock ). A zonal pat- 
tern of hornblende-augite alteration products and of magnetite and sulfide minerals 
is related to distance from the center of the Bingham orebody. The sequence of al- 
teration minerals, inward, is calcite, chlorite, quartz, actinolite, sericite, biotite, and 
orthoclase, and the sequence of metallic minerals is magnetite, pyrite, chalcopyrite, 
and bornite.—-WSW 


02913 Brazee, R. J.; Stover, C. W, The distribution of earthquakes with respect to mag 


nitude (my): Seismol. Soc. America Bull., v. $9, no. 2, p. 1015-1017, illus., tables, 
1969. 


The number of earthquakes located for 1964-65 is plotted versus magnitude, broken 
down into shallow, h< 70 km; intermediate, h=70 to 300 km; and deep, h>300 km. 
If the threshold above which all earthquakes are located is about 5.4, the formula for 
the number of shocks (N) occurring over a period of time at any given magnitude can 
be written as N=k 10**", where k will vary with the time period selected and A and 
B are constants. Taking k as |, A and B are tabulated for each depth range and com- 
pared with values of Gutenberg and Richter and of Fischer. A formula also is given 
for the total number of earthquakes above a given threshold (m). Below M = 5.4 the 
percentage of total shocks located for any given magnitude can be estimated by com. 
paring the ordinate of the theoretical curve with that of the observed, The number of 
cormenane’ above M = O occurring annually is found by extrapolation to be 7 x 
10°.— 


02684 Briggs, John C. Oceanic islands and endemism—A reply [to discussion by R. M. 


McDowall (1968) ef 1966 paper]: Systematic Zoology, v. 18, no. |, p. 145-148, 
1969. 


Briggs counters McDowall’s objections (ibid., v. 17, no. 3, p. 346-350, 1968) to the 
comparison of endemism levels for different phyla in marine shore faunas of isolated 
oceanic islands by pointing out that very rapid evolution involving several phyla has 
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indeed taken place around oceanic islands, and that for a given geographic location 
the endemism rates tend to be fairly close for various groups of shallow-water marine 
animals. Regarding McDowall’s claim that all available data were not used, particu- 
larly for fish faunas around sub-Antarctic islands, Briggs maintains that the data he 
did use (ibid., v. 15, no. 2, p. 153-163, 1966) are correct, and that the new data put 
forth by McDowall are misleading because they are not based on sufficient collect- 
ing.—VMJ 


07852 Bristol, Hubert M. New Baden East field, Clinton County, Illinois, in Geology and 
petroleum production of the Illinois basin, a symposium—Illinois and Indiana-Ke- 
ntucky Geol. Socs.: Mt. Vernon, Ill., Illinois Oil and Gas Assoc., p. 167-171, illus., ta- 
ble, 1968. 


02822 Brodkorb, Pierce. H. James Gut, February 29, 1904-March 20, 1969: Soc. Ver- 
tebrate Paleontology News Bull. 86, p. 42, 1969. 


08052 Brodkorb, Pierce. An extinct Pleistocene owl from Cuba: Florida Acad. Sci. Quart. 
Jour., v. 31, no. 2, p. 112-114, illus., 1968. 


Pulsatrix arredondoi from cave deposits in Habana Province is described and illus- 
trated. This genus has wide distribution on the neotropical mainland today but is 
hitherto unknown from the West Indies north of Trinidad. Only left tarsometatarsi 
are present.—HRC 


Broecker, Wallace S. See Mesolella, Kenneth J. 02694 


02898 Brohm, Irene. A study of variables of crinoid columnals of Silurian and Mississippi- 
anoutcrops [abs.]: Geol. Soc. America Abs. with Programs 1969, pt.,6, North-Cen- 
tral Sec., p. 5, 1969. 


02682 Brookins, D. G.; Watson, K. D. The strontium geochemistry of calcite associated 
with kimberlite at Bachelor Lake, Quebec: Jour. Geology, v. 77, no. 3, p. 367-371, 
tables, 1969. 


Calcite in kimberlite at Bachelor Lake, Quebec, which has been interpreted by Wat- 
son (1955, 1967) as primary, has a ratio of Sr-87/Sr-86 of 0.7040 + 0.001. The kim- 
berlite contains 0.16 percent of Sr, and the calcite about 0.40 percent Sr. These data 
are consistent with an original carbonatitic source for the calcite.—from Authors’ ab- 
stract 


Brookins, D. G. See Chaudhuri, S. 07816 
Brooks, George W. See McCarty, John L. 07810 


07749 Brown, M. C.; Ford, D. C. Karst investigations along the northern margins of the 
central inlier, Jamaica [abs. ]: Natl. Speleol. Soc. Bull., v. 30, no. 2, p. 35, 1968. 


Brown, R. C. See Horton, J. W. 07798 
Brown, R. F. See Ropes, L. H. 02737 


02784 Brown, Severn P. Ore, refolds, and three dimensions [abs. ]: Econ. Geology, v. 64, 
no. 1,p. 117, 1969. 


07832 Brownfield, Robert L.; Carpenter, Gerald L.; Schwalb, Howard R.; Smith, Avery E. 
(compilers). List of Illinois basin oil fields with cumulative production of 5,000,000 
bbl or more, in Geology and petroleum production of the Illinois Basin, asymposium 
—Illinois and Indiana-Kentucky Geol. Socs.: Mt. Vernon, III., Illinois Oil and Gas As- 
soc., p. 49-51, illus., 1968. 


07776 Bruce, William E. Diamond drillability studies: Mines Mag., v. 58, no. 3, p. 26-27, 
1968. 
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Drilling studies being conducted by the Bureau of Mines are aimed at establishing in. 
dices for predicting rock drillability based on the applied drilling forces, the physical 
properties of the rock, and associated parameters.—from Author’s abstract 


02927 Brune, James N.; Engen, Gladys R. Excitation of mantle Love waves and definition 


of mantle wave magnitude: Seismol. Soc. America Bull., v. 59, no. 2, p. 923-933, jj. 
lus., tables, 1969. j 


A study is made of the excitation of mantle Love waves of 100 sec period as a func. 
tion of magnitude. An excitation curve is determined from 153 measurements of 
Love wave spectral density for earthquakes since 1930 ranging in magnitude from 
6.0 to 8.9. The excitation curve supports earlier results for mantle Rayleigh waves 
and, for strike-slip motion, an earlier curve for seismic moment versus mantle-wave 
magnitude. For dip-slip motion, the moments should be multiplied by a factor of 
about 2.5. A definition of mantle wave magnitude M,,, is set up, and the largest 
earthquake since 1930 found on this scale is the Alaskan earthquake of March 28, 
1964 where M,, = 8.9. It is suggested that mantle-wave magnitudes be used as a diag- 
nostic aid in estimating the tsunami potential of earthquakes.—from Authors’ ab. 
stract 


07890 Buchan, R.; Blowes, J. H. Geology and mineralogy of a millerite nickel ore deposit 


—Marbridge No. 2 mine, Malartic, Quebec: Canadian Mining and Metall. Bull., v. 
61, no. 672, p. 529-534, illus., tables, 1968. 


Marbridge No. 2 deposit is in La Motte township, Malartic mining district, Quebec. 
The small but rich sulfide lenses follow the steeply dipping contact between a small 
differentiated meta-ultrabasic member and a metasedimentary sequence. Pre-ore 
‘gabbro’ dikes and other minor intrusives are present. Massive sulfides in pods, 
sheets, and gash veins and disseminated sulfides in meta-ultrabasics and metasedi- 
ments contain a high proportion of massive primary millerite, NiS, which accounts 
for more than 60 percent of the nickel produced. Its metal to sulfur ratio is 64.0 per- 
cent Ni, 1.2 percent Fe, 34.7 percent S. The ore mineral assemblage also contains 
pyrite, nickel-rich pentlandite, three types of violarite, minor chalcopyrite, and 
traces of sperrylite, sphalerite, bornite, and gersdorffite.— from Authors’ abstract 


07928 Buehner, J. H.; Davis, S. H., Jr. Albion-Pulaski-Scipio-trend field, in Symposium 


on Michigan oil and gas fields: [Lansing, Mich.] Michigan Basin Geol. Soc., p. 37-47, 
illus., 1968. 


07952 Buehner, J. H. St. James field, Fayette County, Illinois, in Geology and petroleum 


production of the Illinois basin, a symposium—Illinois and Indiana-Kentucky Geol. 
Socs.: Mt. Vernon, Ill., Illinois Oil and Gas Assoc., p. 211-218, illus., table, 1968. 


07864 Bullard, Fredda Jean. Mexico's natural gas—The beginning of an industry: Austin, 


Tex., Univ. Texas Bur. Business Research (Studies in Latin-American Business No. 
5), 336 p., illus., tables, 1968. 


This book spans the history of Mexico's natural gas from its occurrence as a 
hydrocarbon deposit in the sea-bottom muds and sands of the ancient Gulf of Mexico 
to its utilization as an industrial and residential fuel and as a basic raw material for a 
potentially huge and diverse petrochemical industry. Chapter headings are: historical 
introduction, geologic occurrence, exploration and reserves, production and 
processing, transportation, consumption and utilization, pricing policies, and con- 
tributions to Mexico’s development. All known commercial deposits of oil and gas 
are confined to the eastern margin from Texas to the western edge of Yucatan penin 
sula. Geologic history of the sedimentary basins is related intimately to tectonic Ais- 
tory of the Sierra Madre Oriental. Each major petroleum region is described. —MCM 


Burckle, Lloyd R. See Hays, James D. 02678 


75 Burdick, D. W.; Strimple, H. L. Revision of some Chesteran inadunate crinoids: 
Kansas Univ. Paleont. Contr.—Paper 40, 14 p., illus., table, 1969. 
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Eupachycrinus, Phanocrinus, Pentaramicrinus, Intermediacrinus, Staphylocrinus, 
ngen., and Exochocrinus, n. gen., and the collective group Ageneracrinus are 
discussed. Anartiocrinus is placed in Scytalocrinidae. The nine members of the group 
Ageneracrinus are placed in valid genera, and some Chesteran forms of the above- 
cited genera are also reassigned. Two new species, Staphylocrinus bulgeri and Inter- 
mediacrinus davidsoni are described. Numerous other species are revised.—from 
Authors’ abstract 


02829 Burger, H. Robert, 3d. Structural evolution of the southwestern Tobacco Root 


Mountains, Montana: Geol. Soc. America Bull., v. 80, no. 7, p. 1329-1341, illus., ta- 
bles, geol. map, 1969. 


In the southwestern Tobacco Root Mts., Precambrian metamorphic rocks are com- 
plexly folded and refolded into overturned, isoclinal antiforms and synforms. An 
early episode of recumbent folding around northeast axes and a second, intense 
period of refolding around nearly north-trending axes produced the dominant 
isoclinal folds. During the second folding phase, the nose of a recumbent fold became 
detached, flowed to the east, and was refolded. Progressive regional metamorphism 
of Barrovian type occurred during the second folding episode. Petrofabrics reveal a 
third, less intense phase of folding. Joint systems are a result of both Precambrian and 
Laramide deformations. Dominant fracture systems probably controlled the intru- 
sion of the Tobacco Root batholith and the orientations of the Noble and other post 
metamorphic faults, all of which are associated with the Laramide orogeny.—from 
Author’s abstract 


02690 Burke, J. A.; Campbell, R. L., Jr.; Schmidt, A. W. The lithoporosity cross-plot 


{abs.], in SPWLA Logging Symposium, 10th Ann., Houston, Tex., 1969, Trans.: 
Houston, Tex., Soc. Prof. Well Log Analysts, p. Y1, 1969. 


07970 Burkholder, Paul R.; Roels, Oswald A. Biological oceanology at Lamont Geologi- 


cal Observatory, in Selected papers from the Governor’s Conference on Oceanog- 
raphy, New York, 1967: [Albany, N.Y., State Dept. Commerce,], p. 72-85, illus. 
[1968]. 


The last four pages of this paper are devoted to research in micropaleontology at 
Lamont Observatory. A study of the Coccolithophoridae, living and fossil, aims to 
match surface water ecology with species biogeographic boundaries in studies of 
Pleistocene floras for paleoclimatic interpretation. Radiolarians are also stratigraphic 
indicators, and pteropods show special adaptation to environmental conditions. Long 
cores record all the times of glaciation as well as the beginning of the Pleistocene, 
marked by a zone of pre-Pleistocene fossils. Duration of the Pleistocene has been 
estimated to be about 1.5 million years. Measurements on lava flows, worldwide, give 
a chronology of magnetic reversals of the Earth’s field during the last several million 
years. The same reversals are recorded in deep-sea sediments.—ESL 


08032 Burnett, D. S.; Wasserburg, G. J.; Bogard, D. D.; Eberhardt, P. Ages of silicate in- 


clusions in iron meteorites, in Origin and distribution of the elements (L. H. Ahrens, 
editor): Oxford, England, and New York, Pergamon Press (Internat. Ser. Mons. 
Earth Sci., V. 30), p. 399-409, illus., table, 1968. 


In the past two years it has become apparent that a wide variety of experiments are 
possible on silicate inclusions which occur in many iron meteorites. Our efforts to 
date have been primarily involved in age-dating experiments on this material. This 
paper summarizes the results of several investigations that are being published el- 
sewhere in greater detail.— Authors’ abstract 


Busche, Jack R. See Ehmann, William D. 07989 


02827 Butler, J. Robert; Ragland, Paul C. Petrology and chemistry of meta-igneous rocks 


in the Albemarle area, North Carolina slate belt: Am. Jour. Sci., v. 267, no. 6, p. 700- 
726, illus., tables, 1969. 
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The rocks are volcaniclastics, flows, and sills of a calcalkaline suite of early Paleozoic 
and possibly late Precambrian age, ranging from rhyolite to basalt. Glass was 
originally a major constituent of the units of felsic to intermediate composition. Low. 
rank metamorphism caused mineral assemblages that are apparently in the quartz. 
albite-muscovite-biotite chlorite subfacies of the Abukuma-type greenschist facies 
Quartz and albite are nearly ubiquitous, and K-feldspar is near-maximum microcline 
Chlorite, actinolite, and epidote are major constituents of the intermediate to mafic 
units. Devitrified felsic metatuffs interbedded with argillite are similar chemically to 
quartz keratophyres, whereas the metarhyolites are only slightly more sodic than nor. 
mal calc-alkaline rhyolites which suggests that the metatuffs underwent metaso. 
matism after deposition. Semi-quantitative and whole-rock analyses were per. 
formed.—from Authors’ abstract 


Cailleux, Andre; Hamelin, Louis-Edmond; Cartier, Yves. Aspects 
geomorphologiques du carre Roc, Poste-de-la-Baleine, Nouveau Quebec [with Eng. 
lish abs.]: Cahiers Géographie Quebec, v. 12, no. 26, p. 235-245, illus., tables, 1968, 


The authors have made a detailed study of the top of a rocky hill north-east of Post- 
de-la-Baleine, Nouveau Quebec. The method of squares was used. A square study- 
area with 100-metre sides was delimited, which was divided into decametre and 
metre squares. The content of these squares was then analyzed. This article describes 
some of the morphology of Rock square, which is typical of the region: the structure, 
the relatively gentle slope of the almost bare rocks, the small but numerous stagnant 
water bodies, the small amount of detritus.— Authors’ English abstract 


Cameron, W. L. See Chace, F. M. 02802 


Campbell, Newell P. The role of gravity sliding in the development of some Mon- 
tana caves: Natl. Speleol. Soc. Bull., v. 30, no. 2, p. 25-29, illus., 1968. 


Recent studies of high mountain caves in Montana indicate that a surprising number 
of these caves have been formed by gravity sliding. Massive limestones resting on 
shale have been deeply dissected by erosion, allowing large blocks to “slide” down 
dip. Where these blocks break from the main mass, deep fissures are formed. 
Caverns formed in this manner show almost no solution features and their longitu- 
dinal axes usually parallel nearby cliffs. Many other vertical caves in Montana, long 
thought to have been formed entirely by solution, occupy positions paralleling walls 
of deep canyons. Gravity sliding may have been the force responsible for initiating 
development of these caves before normal solution enlarged them.—Author's ab- 
stract 


Campbell, R. L., Jr. See Burke, J. A.02690 


Canada Geological Survey. Geological Survey of Canada field parties, 1969: 
Canada Geol. Survey Prelim. Ser. Map 1-1969, scale about | in. to 200 miles, 1969. 


Canada Geological Survey. Geological map of Canada: Canada Geol. Survey Map 
1250A, scale 1:5,000,000, 1969. 


Canada Geological Survey. Tectonic map of Canada: Canada Geol. Survey Map 
1251A, scale 1:5,000,000, 1969. 


Canada Geological Survey. Mineral deposits of Canada: Canada Geol. Survey Map 
1252A, scale 1:5,000,000, 1969. 


Canada Geological Survey. Report of activities—Pt. B, November 1967 to March 
1968: Canada Geol. Survey Paper 68-1, pt. B, 89 p., illus., tables, 1968. 


This report comprises forty-four brief papers [on analytical chemistry, coal research, 
engineering geology, exploration geophysics, geochemistry, geomathematics and 
data processing, mineral deposits, mineralogy, petroleum geology, petrology, 
Precambrian geology, Quaternary research and geomorphology, and stratigraphy 
and paleontology] that describe research carried out by members of the Geological 
Survey of Canada between November 1967 and March 1968.—Author’s abstract 
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Card, K. D. See Robertson, J. A.07799 


07866 Card, K. D. The Mongowin pluton: Ontario Dept. Mines Misc. Paper 14, 27 p., il- 


lus., tables, 1968. 


The Mongowin pluton is a small igneous intrusion which cuts Huronian rocks south 
of Espanola, Ontario. It is approximately 1485 million years old and belongs to a 
group of post-Huronian intrusions which occur along the north shore of Lake Huron. 
It is a composite body and consists of olivine amphibolite, quartz diorite, and trondh- 
jemite. Chemical and mineralogical analyses show that these rocks are genetically re- 
lated and probably represent two successive injections of magma with some dif- 
ferentiation in situ. Alteration of the oliyine in the olivine amphibolite has produced 
serpentine and magnetite. An unusual vein of colloform magnetite, apparently the 
result of colloidal deposition, occurs in the ultramafic rocks. Disseminated sulfide 
mineralization with minor amounts of copper, nickel, and cobalt occurs near the 
outer contacts of the ultramafic rocks.—Author’s abstract 


02632 Carlson, Marvin P. Geology, geologic time, and Nebraska as presented at the 


fourth grade level [abs.]: Nebraska Acad. Sci. Proc., 79th Ann. Mtg., p. 25, 1969. 
Carpenter, B. N. See Schmidt, A. W. 07902 
Carpenter, Gerald L. See Brownfield, Robert L. 07832 


02820 Carson, M. A. Models of hillslope development under mass failure: Geog. Analysis, 


v. 1,no. 1, p. 76-100, illus., tables, 1969. 


Knowledge of the nature of processes operative at any instant, the external variables 
controlling those processes, and the pattern of the resultant response, may be 
thought of as construction of a process-response model. The second level relates to 
the way the external variables, which control the system, change through time. A 
system may achieve equilibrium between form and process almost immediately, or it 
may proceed so slowly that an evolutionary approach is necessary. Process-response 
and mathematical models are discussed. Subjects considered under slope forms and 
mass failure, include angle of shearing resistance, type of change in slope profile 
geometry, number of phases of instability, and steepness of limiting angles of slope. 
SL 


Cartier, Yves. See Cailleux, Andre. 07994 


07809 Caudle, W. N.; Pope, A. Y.; McNeill, R. L.; Margason, B. E. The feasibility of rapid 


soil investigations using high-speed, earth-penetrating projectiles, in International 
symposium on wave propagation and dynamic properties of earth materials, Al- 
buquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New Mexico Press, 
p. 945-955, illus., 1968. 


A new method for remote and rapid soil investigations is described. Since 1962, 
about 700 full-scale earth penetrations have been accomplished using long, slender, 
instrumented projectiles dropped from aircraft. The projectiles contain accelerome- 
ters and other instruments, and they broadcast their decelerations during earth 
penetration through a long trailing antenna. The decelerations experienced by the 
projectile are used to estimate material properties. The entire determination is done 
from the air, and the resulting profile data identify weak and strong soils, granular 
and cohesive soils, and layer interfaces including bedrock. The profile data are 
similar to those from a Standard Penetration Test, and can be used with about the 
same confidence. A penetrator system is described for rapidly determining profiles in 
remote or inaccessible areas on land or under water.—Authors’ abstract 


02802 Chace, F. M.; Cumberlidge, J. T.; Cameron, W. L.; VanNort, S. D. Applied geology 


. the Nickel Mountain mine, Riddle, Oregon: Econ. Geology, v. 64, no. 1, p. 1-16, il- 
us., 1969. 


The practice of applied geology at Riddle has unusual features because of the unique 
characteristics of this Ni-silicate deposit, a complex blanket of decomposed, leached, 
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and enriched saprolite that contains increasing proportions of blocks of fresh 
peridotite and dunite downwards. Grade control, mine planning, and selection of 
ores for optimum smelter blends are based on careful mapping, drilling, and labora. 
tory work. Special features recorded include classification of ore by physical charac. 
teristics (ratio of rock to saprolite) as well as grade, specific gravity and Porosity, and 
structural elements that control saprolitization (former water tables, faults, joint 
zones ).—WSW 
































07713 Chae, Yong Suk. The material constants of soils as determined from dynamic test. 
ing, in International symposium on wave propagation and dynamic properties of 
earth materials, Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. 
New Mexico Press, p. 759-770, illus., 1968. 


Several different methods of determining the dynamic material constants of soils are 
described with the special emphasis on the “elastic half-space” method and the “am. 
plitude ratio” method. The test results obtained by these various methods are 
presented to compare each technique and to evaluate the various factors that in- 
fluence the dynamic properties of soils. The factors considered are the confining 
pressure, frequency, amplitude, degree of saturation, the shape of footing, and the 
depth of embedment. The comparison of each method shows agreement in some 
areas, conflict in others, and uncertainty in some other areas. The use of a small- or 
large-scale vibrator placed on soils in situ is believed to be the most reliable way of 
determining the dynamic material constants of soils. —Author’s abstract 


02797 Chakrabarti, Ananda K. Analysis of ore fabric: Econ. Geology, v. 64, no. 2, p. 223- 
227, illus., table, 1969. 


X-ray diffractometry permits petrofabric analysis of opaque-mineral aggregates. 
—WSW 


07927 Champion, Beverly L. Oil and gas producing zones in Michigan, in Symposium on 
Michigan oil and gas fields: [Lansing, Mich.] Michigan Basin Geol. Soc., p. 17-36, il- 
lus., 1968. 


Oil and gas producing zones in Michigan are in the following formations: Saginaw 
(Pennsylvanian); Michigan, Marshall, and Coldwater (Mississippian); Berea Sand- 
stone (Devonian or Mississippian); Antrim Formation, Traverse Group, Rogers City- 
Dundee rocks, Reed City dolomite, and Detroit River Group (Devonian); Salina 
rocks, Niagaran series (Silurian); Trenton-Black River rocks, and Prairie du Chien 
Group (Ordovician). Devonian, Silurian, and Ordovician formations have been the 
best producers.—MCM 


Chandler, F. W. See Young, G. M. 07804 
07816 Chaudhuri, S.; Faure, G.; Brookins, D. G. Rb-Sr ages of intrusions along the 
Keweenawan fault in northern Michigan [abs. ], in Inst. Lake Superior Geology, 14th 
Ann., 1968, Tech. Sess. Abs.: Superior, Wis., Wisconsin State Univ., p. 13, 1968. 


07935 Checkley, W. G. Northville field, in Symposium on Michigan oil and gas fields: 
[Lansing, Mich. ] Michigan Basin Geol. Soc., p. 115-122, illus., 1968. 


07936 Checkley, W. G. Overisel field, in Symposium on Michigan oil and gas fields: 
{Lansing, Mich.] Michigan Basin Geol. Soc., p. 123-130, illus., 1968. 


07941 Checkley, W. G. Salem field, in Symposium on Michigan oil and gas fields: 
[Lansing, Mich.] Michigan Basin Geol. Soc., p. 161-167, illus., 1968. 


07945 Checkley, W. G. Winterfield field, in Symposium on Michigan oil and gas fields: 
{Lansing, Mich. } Michigan Basin Geol. Soc., p. 191-199, illus., 1968. 


02899 Christiansen, E. A. Tills in southern Saskatchewan, Canada [abs.]: Geol. Soc. 
America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 5-6, 1969. 
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07819 Church, William R. The Penokean and Hudsonian orogenies in the Great Lakes re- 


gion, and the age of the Grenville Front [abs.], in Inst. Lake Superior Geology, 14th 
Ann., 1968, Tech. Sess. Abs.: Superior, Wis., Wisconsin State Univ., p. 16-13, 1968. 


92900 Clark, David L.; Behnken, Fred H. Conodonts and biostratigraphy of the Permian 


[abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 6, 
1969. 


Clark, David L. See Ethington, Raymond L. 02930 
Clark, David L. See Sweet, Walter C. 02952 
Closuit, Al W. See Johnson, G. Leonard. 02619 
Coates, D. F. See Patching, T. H. 07757 


02613 Cohenour, Robert E. Uranium in Utah, in Guidebook of northern Utah: Utah Geol. 


and Mineralog. Survey Bull. 82, p. 231-249, illus., tables, 1969. 


Uranium in Utah occurs in peneconcordant deposits, primarily in continental sedi- 
mentary deposits of Mesozoic age; vein deposits, most of which are associated with 
igneous rocks; and bedded deposits, least important because of their low concentra- 
tion. The ore occurrence in the various uranium districts is summarized briefly. The 
districts are: San Rafael, Green River, Thompsons, Moab-Paradox-Gateway, Mon- 
ticello, White Canyon, Monument Valley-Shiprock, Henry Mountains, Uinta, Rocky 
Mountains, and Basin and Range. —HRC 


02687 Colless, Donald H. The phylogenetic fallacy revisited [reply to discussion by W. J. 


Bock (1969) of 1967 paper]: Systematic Zoology, v. 18, no. 1, p. 115-126, illus., 
1969. 


In reply to Bock’s discussion (ibid., p. 111-115, 1969), Colless maintains his original 
views (ibid., v. 16, no. 4, p. 289-295, 1967) favoring numerical phenetic taxonomy 
over phylogenetic methods that employ hypotheses lacking in credibility. He cites 
the hypothetico-deductive model of Popper (1959) as a means of testing a hypothesis 
in accordance with a reconstructed logic of science. Colless amplifies his criticisms of 
Hennig’s (1966) phylogenetic system, explaining that the system is equivalent to a 
pre-statistical form of phenetic taxonomy even though Hennig completely misun- 
derstands the phenetic concept of overall similarity. Colless points out, as an example 
of the phylogenetic fallacy, that Bock states “information about . . . the direction of 
evolutionary change . . . is obtained by methods not reducible to measures of general 
resemblance,” but gives no details of those methods. — VMJ 


02795 Collins, Lorence G. Host-rock origin of magnetite in pyroxene skarn and gneiss and 


its relation to alaskite and hornblende granite: Econ. Geology, v. 64, no. 2, p. 191- 
201, illus., 1969. 


If pyroxene skarns were formed from iron carbonates less siliceous than but other- 
wise similar to those of Lake Superior, an outside source for iron and other elements 
of the skarns and associated magnetite deposits is unnecessary. “Volume losses 
created by the formation of dense minerals and by subtraction of some elements in 
released fluids provide openings in which magnetite can be concentrated.” Biotite 
and hornblende in gneiss are a potential source of fluids for catalysis and migration of 
elements. ‘Fluids squeezed out of tight areas and into more open, crushed, and 
a7 rocks may cause melting and formation of hornblende granite and alaskite.”’ 


02801 Collins, Lorence G. Regional recrystallization and the formation of magnetite con- 


centrations, Dover magnetite district, New Jersey: Econ. Geology, v. 64, no. 1, p. 17- 
33, illus., tables, 1969. 


Adjacent to magnetite concentrations, recrystallization of amphibolites to horn- 
blende skarns involved enrichment of ferromagnesian silicates in Mg, release of Fe to 
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form magnetite, and conversion of calcic plagioclase to sodic. Recrystallization cop. 
trolled by pressure gradients toward shear zones is believed to have caused release of 
fluids that transported Ca, Al, Fe, Mn, Ti, Ba, Sr, V, Cr, and Zn out of the system, 
The same elements were probably removed from granitic gneisses, forming alaskites 
Hornblende granite formed where these fluids were added.—WSW f 


Collinson, Charles. See Klapper, Gilbert. 02860 


02901 Collinson, Charles; Rexroad, Carl; Thompson, Thomas L. Conodont Chronology of 


the North American Mississippian [abs.]: Geol. Soc. America Abs. with Programs 
1969, pt. 6, North-Central Sec., p. 6-7, 1969. 


Collinson, James W. See Sweet, Walter C. 02952 


07846 Combs, D. J. Heusler field, Posey County, Indiana, in Geology and petroleum 


production of the Illinois basin, a symposium—lIllinois and Indiana-Kentucky Geol, 
Socs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 129-136, illus., table, 1968. 


02606 Condie, Kent C. Geologic evolution of the Precambrian rocks in northern Utah and 


adjacent areas, in Guidebook of northern Utah: Utah Geol. and Mineralog. Survey 
Bull. 82, p. 71-95, illus., tables, geol. map, 1969. 


Precambrian granite-gneiss-migmatite complexes are exposed in the cores of many of 
the mountain ranges of the region. Petrologic and geochronologic subdivisions can 
be recognized. Early Precambrian Kenoran orogenic rocks are recognized in Wyom- 
ing (2.5-2.7 b.y.), middle Precambrian rocks, in the Churchill province, are 
deformed by the Hudsonian orogeny (1.6-1.8 b.y.), and late Precambrian rocks, in 
the Utah-Nevada provinces, date from 0.6-1.0(?) b.y. The rocks, structures, and age 
relations are summarized for each province. Geochemistry and age of Wyoming 
province metasediments suggest an earlier sialic crust and imply an earlier period of 
melting and differentiation. Water, localized in the surface, may have participated in 
the early petrologic activity. The protocontinent appears to have been composed of 
granitic-plutonic and metamorphic rocks.—HRC 


Conkin, James E. Bone beds in the Middle Devonian Delaware Formation of cen- 
tral Ohio [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central 
Sec., p. 7, 1969. 


02903 Coogan, Alan H. Measurements of packing in thin section [abs. ]: Geol. Soc. Amer- 


ica Abs. with Programs 1969, pt. 6, North-Central Sec., p. 7-8, 1969. 
Cook, D. R. See Shepard, W. M. 02612 
Cook, N. G. W. See Jaeger, J.C. 02804 
Cooper, A. W. See DeRoock, Bernard. 07706 


Cooper, Byron N. Geology of Big Walker Mountain Tunnel on Interstate Route 77, 
Wythe and Bland Counties, Va., in Highway Geology Symposium, 19th Ann., Mor- 
gantown, W. Va., 1968, Proc.: Morgantown, W. Va., West Virginia Geol. and Econ. 
Survey Circ. 10, p. 83-90, illus., 1968. 


From all indications, the structure of Big Walker Mtn. is a relatively simple 
homocline; expectable disharmonic crumpling may occur in the Martinsburg Shale. 
The portals were relocated because of the depth of weathering in the Martinsburg 
Shale in a valley at the original planned entrance. Cores show the nature of the for- 
mations in the mountain. The Martinsburg is very pyritiferous and black when fresh, 
the deep weathering results from ground water entering through thin limestone 
layers. Pyrite is also abundant in cores from the Juniata, Tuscarora, and Keefer Sand- 
stones, and in shales of the Rose Hill Formation. The iron was probably deposited as 
pyrite and later oxidized to form the common red colors. Sedimentary environments 
are proposed.—HRC 
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07788 Copeland, Charles W. (editor). Geology of the Alabama Coastal Plain—A guide- 
book: Alabama Geol. Survey Circ. 47, 97 p., illus., geol. map, 1968. 


The guidebook contains papers covering the physiography, Upper Cretaceous and 
Tertiary stratigraphy, and structural features, and a road log for a field trip from 
Tuscaloosa to Mobile. The first paper by J. A. Drahovzal, is cited separately; the 
other three are modified from earlier publications. —ESL 


Corbel, J. See Birot, P. 07984 


07930 Corden, Bruce B. Columbus field, in Symposium on Michigan oil and gas fields: 


{Lansing, Mich. ] Michigan Basin Geol. Soc., p. 55-60, illus., 1968. 


02589 Costain, John K.; Wright, Phillip M. Heat flow and precision temperature measure- 


ments in boreholes, in SPWLA Logging Symposium, 10th Ann., Houston, Tex., 
1969, Trans.: Houston, Tex., Soc. Prof. Well Log Analysts, p. J1-J21, illus., tables, 
1969. 


A heat flow value of 2.8 4 cal per sq cm-sec was found at Spor Mountain, Utah (lat 
39°43’ N., long 113°13’ W). This value may be subject to revision because of proba- 
ble circulation of warm ground water in the area. A heat flow value of 1.8 4 cal per sq 
cm-sec was estimated at Jordan Valley, Utah (lat 40°47’ N., long 112°04.3’ W.). The 
heat flow at La Sal, Utah (lat 38°14.3’ N., long 109°16.3’ W.) was found to be 1.2 + 
0.2 uw cal per sq cm-sec.—from Authors’ abstract 


07738 Costantino, C. J.; Wachowski, A.; Barnwell, U. L. Finite element solution for wave 


propagation in layered media caused by a nuclear detonation, in International sym- 
posium on wave propagation and dynamic properties of earth materials, Al- 
buquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New Mexico Press, 
p. 59-70, illus., table, 1968. 


A computer program has been developed to treat the response of general two-dime- 
nsional continuum problems subjected to dynamic loadings caused by a nuclear 
detonation. The code (termed SLAM) is based upon the finite element approxima- 
tion to the problem. Numerical results presented here are for idealized problems, 
namely the response of horizontally layered elastic materials subjected to a 1-MT ex- 
plosion. Computed responses indicate that the effect of soil layering is to induce a 
highly oscillatory free-field motion, which may have significant implications in design 
of isolation systems for internally housed equipment. Direct induced ground-shock 
effects are significant and even overshadow ait-induced motions.—from Authors’ ab- 
stract 


07992 Cowan, W. R. Notes on a sinuous till-cored ridge, south-east of Schefferville: 


Cahiers Géeographie Quebec, v. 12, no. 26, p. 291-294, illus., table, 1968. 


This feature was described earlier (Cowan, 1966) and called a till-cored esker-like 
ridge. The author now believes that it should not be called esker-like. It is 8-10 feet 
high, with a symmetrical profile, and extends for about a mile. Three pits were dug 
and the till fabric analyzed. Mean orientation data indicate that fabrics resulted from 
forces having vector components both parallel to direction of glaciation and normal 
to the ridge. It is suggested that the ridge is the result of a squeezing of ground 
moraine into a subglacial tunnel. —ESL 


Craig, William W. Lithic and conodont succession of Silurian strata, Batesville dis- 
trict, Arkansas: Geol. Soc. America Bull., v. 80, no. 8, p. 1621-1628, illus., 1969. 


In ascending order the Cason Shale consists of phosphatic sandstone and shale, 
oolitic limestone, pelmatozoan limestone, and sandy, calcareous shale containing 
abundant ellipsoidal algal growths. Conodonts from these units and the overlying St. 
Clair and Lafferty Limestones indicate the occurrence of Bereich I and the celloni- 
Zone, amorphognathoides-Zone, sagittus-Zone, and siluricus-Zone of Walliser’s 
(1964) European conodont zonation.— Author's abstract 
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02904 Craig, William W. Correlation of the conodonts of the Kimmswick and Fernvale 
Limestones, northern Arkansas [abs.]: Geol. Soc. America Abs. with Programs 
1969, pt. 6, North-Central Sec., p. 8, 1969. 




































Cranson, K. R. See Yarger, Richard. 02946 


07865 Cranstone, Donald A. Geology of the Watt Lake area (east half), N.T.S. Map 64¢. 
7, The Pas mining district, Manitoba: Manitoba Dept. Mines and Nat. Resources 
Mines Br. Pub. 61-5, 65 p., illus., tables, geol. map, 1968. 


In this Precambrian area, Granville Lake gabbro intruded at the western edge 
presents maximum relief, 250 feet, along its eastern contact with Sickle graywacke 
Black Trout diorite forms steep ridges in north; many granitic outcrops in east are 
high and extensive; scattered pegmatites stand 50 to 75 feet above enclosing sedi. 
mentary rocks. Rocks of Sickle series form high ridges, older Wasekan series low 
ground. Relative ages of intrusions are not known; the differentiated gabbro intruded 
horizontally, was later tilted nearly vertical by folding. Mineral assemblages of the 
described rocks indicate metamorphic grade of greenschist to almandine amphibolite 
facies. A large synclinorium is apparently overturned to north with steep easterly dips 
in cross-bedded arenites. Prospecting has been primarily for gold in shear zones of 
quartz-veined diorite.—-GDC 


Crenshaw, B. M. See Theisen, J.G.07727 
Crocket, James H. See Lusk, John. 02793 


02740 Cronin, James G. Ground water in the Ogallala Formation in the Southern High 
Plains of Texas and New Mexico: U.S. Geol. Survey Hydrol. Inv. Atlas HA-330, 4 
sheets, scale 1:500,000, separate text, 1969. 


The four sheets contain maps showing: approximate altitude of base of the Ogallala 
Formation, approximate altitude of water table in 1967, decline in water table since 
large-scale development (about 1937-Jan. 1967), and approximate saturated 
thickness of the Ogallala in 1967. The ground-water reservoir in the Pliocene Ogal- 
lala is continuous throughout most of the Southern High Plains; water is unconfined 
and contained in pore spaces of unconsolidated or partially consolidated sediments. 
Principal source of recharge is precipitation; stored ground water is discharged by 
both natural and artificial means. Declines in water table range from <20 to >120 
feet. Water is typically hard and has an objectionably high concentration of fluoride 
in many areas.—MCM 


02646 Cruz, Jesus Rafael. Ocean currents in primeval Nebraska [abs.]: Nebraska Acad. 
Sci. Proc., 79th Ann. Mtg., p. 40, 1969. 


Cumberlidge, J. T. See Chace, F. M. 02802 
Cumming, G. L. See Folinsbee, R. E. 02814 


07765 Cumming, L. M. St. George-Table Head disconformity and zinc mineralization, 
western Newfoundland: Canadian Mining and Metall. Bull., v. 61, no. 674, p. 72I- 
725, illus., 1968; Canadian Inst. Mining and Metallurgy Trans., 1968, v. 71, p. 144 
148, illus., 1968. 


The contact between dolomite of the St. George formation (Cambro-Ordovician) 
and limestone of the overlying Table Head formation (Middle Ordovician) is a re- 
gional disconformity. The contact occurs along 180 miles of the west coast of New- 
foundland from St. John Island in the north to the western Port au Port Peninsula in 
the south. A disconformity of the same age occurs between the Romaine and Mingan 
formations on the north side of the Gulf of St. Lawrence. Dolomitic beds beneath the 
disconformity locally contain concentrations of base-metal sulfides. This western 
Newfoundland disconformity is interpreted as having originated on and near the edge 
of a broad platform and to have provided an important regional geological control in 
localization of zinc mineralization.—from Author's abstract 
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08051 Dalquest, Walter W. The bone-cating dog, Borophagus diversidens Cope: Florida 
Acad. Sci. Quart. Jour., v. 31, no. 2, p. 115-129, illus., 1968. 


The skull, lower jaw, and numerous post cranial parts from the skeleton of a young 
adult dog with teeth only slightly worn from the Blanco Formation, western Texas, 
are described and illustrated. The dentition, both upper and lower, is excellent. 
—HRC 


02633 Dankert, Wayne N.; Drew, James V. The pedogenic distribution of zinc in mollisols 
of Nebraska [abs. ]: Nebraska Acad. Sci. Proc., 79th Ann. Mtg., p. 25, 1969. 


02730 Dapples, Edward C.; Hopkins, M. E. (editors). Environments of coal deposition 
—Geol. Soc. America, Coal Geology Div., Ann. Mtg., 1964, Symposium: Geol. Soc. 
America Spec. Paper 114, 204 p., illus., tables, 1969. 


This volume is a compilation of papers presented at a symposium by the Coal Geolo- 
gy Division of the Geological Society of America at the annual meeting at Miami 
Beach, Florida, in 1964. Papers (cited separately) are presented on the coastal 
swamps of southern Florida, the modern delta of the Mississippi River, peatland 
deposits of Canada, environments of coal deposition in the central and eastern 
United States, and the use of coal petrography and paleobotany in interpretation of 
environments of coal accumulation.—KAF 


Davenport, A. G. See Milne, W. G. 02925 
Davidson, D. W. See Horton, J. W. 07798 


07822 Davidson, Donald M., Jr. Geology of the Duluth Complex in the Perent Lake and 
Kawishiwi Lake quadrangles, Lake and Cook Counties, Minnesota [abs.], in Inst. 
Lake Superior Geology, 14th Ann., 1968, Tech. Sess. Abs.: Superior, Wis., Wiscon- 
sin State Univ., p. 23, 1968. 


Davies, K. G. See Royea, M. J. 07756 


08074 Davies, William E. The earth sciences and speleology—Reply [to discussion by 
James F. Quinlan, 1968]: Natl. Speleol. Soc. Bull., v. 30, no. 3, p. 93, 1968. 


In reply to Quinlan (ibid., p. 87-92), Davies indicates that his 1966 review (ibid., v. 
28, no. 1, p. 1-21) was heavily slanted toward American accomplishments in relation 
to the 25th anniversary of the National Speleological Society, and he attempted to in- 
clude only those illustrative of trends in speleology. Some omissions involve items 
that were published only as abstracts. The numerous European speleologists cited by 
Quinlan merit recognition in a complete history of speleology, but space limitations 
preclude an exposition of their important contributions, when emphasis is on Amer- 
ican happenings. —-GDC 


07876 Davis, John O.; Maus, Charles W. A preliminary report on the Bone-Norman cave 
system, Greenbrier County, West Virginia [abs. ]: Natl. Speleol. Soc. Bull., v. 30, no. 
2, p. 43-44, 1968. 


02905 Davis, Richard A., Jr. Stratigraphy of the Prairie du Chien Group (Lower Ordovi- 
cian), upper Mississippi valley [abs.]: Geol. Soc. America Abs. with Programs 1969, 
pt. 6, North-Central ee. p. 9, 1969. 


Davis, S. H., Jr. See Buehner, J. H. 07928 


07830 Dawson, T. A. Petroleum industry in Indiana, in Geology and petroleum produc- 
tion of the Illinois basin, a symposium—lIllinois and Indiana-Kentucky Geol. Socs.: 
Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 37-39, illus., 1968. 


The petroleum industry in Indiana was initiated in 1886 with commercial gas produc- 
tion from a well drilled in Delaware County; the well proved to be an extension of the 
vast Trenton oil and gas field discovered at Findlay, Ohio. Commercial oil produc- 
tion was established in 1889 when oil was found near Keystone and Terre Haute. Oil 
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reservoirs occur in Pennsylvanian, Mississippian, Devonian, and Ordovician rocks 
with about half the production from reservoirs in the Upper Mississippian; oldest 
producing formation is the Middle Ordovician Black River Limestone. About 86 per. 
cent of all production is from sandstone reservoirs, although the very productive 
Trenton field is in carbonate rocks. Deepest production, >3,000 feet, is in Mississip. 
— much, however, has been produced at depths of 1,000 feet or less, 


07960 Dawson, Woodson H. Geophysical exploration in the Illinois basin, in Geology and 


petroleum production of the Illinois basin, a symposium—lIllinois and Indiana-Ke. 
ntucky Geol. Socs.: Mt. Vernon, III., Illinois Oil and Gas Assoc., p. 263, 1968. 


Seismic exploration in the Illinois basin located the two major trends—Loudon- 
Salem and Clay City-Noble—as well as the Assumption Mattoon, Benton, and Cen- 
tralia fields in Illinois, Fairbanks and Plainville in Indiana, and Hitesville in Kentucky, 
Gravity surveys have not been too successful because structural relief is small and 
density contrasts extremely minor; varying thickness of glacial drift affects jp. 
terpretation of data. An airborne magnetic survey should give a fair picture of the 
basin and some of its prominent features. -MCM 


02595 Dawson-Grove, G. E. Sonar Caliper applications in Western Canada, in SPWLA 


Logging Symposium, 10th Ann., Houston, Tex., 1969, Trans.: Houston, Tex., Soc. 
Prof. Well Log Analysts, p. E1-E14, illus., 1969. 


The Sonar Caliper is used to measure the profiles of storage caverns and large diame- 
ter boreholes. The principle is similar to that of radar but using sound instead of radio 
waves. Final results of a Sonar Caliper survey are presented in three forms: (1) verti- 
cal profiles, (2) cavern volumes, and (3) a plastic three-dimensional model of the 
cavern. Sonar Calipers have been run at underground storage cavern projects in Al- 
berta, Saskatchewan, and Ontario.—KAF 


Degens, Egon T. See Matheja, Johann. 07893 


07714 deGraft-Johnson, J. W. S. The damping capacity of compacted kaolinite under low 


stresses, in International symposium on wave propagation and dynamic properties of 
earth materials, ee oy N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. 
New Mexico Press, p. 771-779, illus., table, 1968. 


A testing technique has been adopted for measuring the damping capacity and elastic 
modulus of compacted kaolinite using the free-vibration testing technique. The test 
involves studying the free vibration characteristics of a mass-soil system. The tests 
were performed on compacted kaolinite clay prepared at various water contents by 
both static and kneading compaction. Determinations of specific damping capacity 
as well as elastic modulus were made. The variation of the values of these parameters 
with changes in the physical properties of the clay was investigated.—Author's ab- 
stract 


02634 DeGraw, Harold M. Anomalous hydrologic conditions on and in the vicinity of the 


Chadron Arch, western Nebraska [abs. ]: Nebraska Acad. Sci. Proc., 79th Ann. Mtg., 
p. 25-26, 1969. 


07782 Deike, George H., 3d. Limited influence of fractures on cave passages in the Cen- 


tral Kentucky Karst [abs. ]: Natl. Speleol. Soc. Bull., v. 30, no. 2, p. 37, 1968. 


07878 Deike, George H., 3d; White, William B. Sinuosity in limestone solution channels 


[abs. ]: Natl. Speleol. Soc. Bull., v. 30, no. 2, p. 39, 1968. 
Delavault, R. E. See Warren, Harry V. 07766 


07920 Delevoryas, Theodore. Further remarks on the ontogeny of certain Carboniferous 


plants: Phytomorphology, v. 17, nos. 1-4, p. 331-336, illus., 1967 [ 1968]. 
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Two new specimens of Carboniferous plants, Lepidophloios kansanus and Medullosa 
nocei, from Illinois coal beds contribute additional information concerning some of 
the problems associated with developmental studies of fossil plants. -KAF 
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02817 DeLong, Richard M. Bedrock geology of the Carrollton quadrangle, Carroll Coun- 


ty, Ohio: Ohio Div. Geol. Survey Rept. Inv. 71, 1 sheet, scale 1:24,000, section, text, 
1969. 


Mineral resources of the Carrollton quadrangle are: coal from Middle Kittanning, 
Lower Freeport, Upper Freeport, Mahoning, and Harlem beds; clays that have suffi- 
cient continuity and thickness to be of potential economic value if properties are 
determined; shale which shows promise as a raw material for lightweight aggregate; 
limestone from the Ames bed which is as much as 9.5 feet thick; and oil and gas from 
Berea and Cussewago Sandstones.—-MCM 


02906 DeMar, Robert. Hydrology experiments for beginning geology courses [abs. }: 


Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 9-10, 
1969. 


02907 DeMar, Robert E. Pennsylvanian vertebrates from Illinois [abs.]: Geol. Soc. Amer- 


ica Abs. with Programs 1969, pt. 6, North-Central Sec., p. 10, 1969. 


07807 Dence, Michael R.; Short, Nicholas M. Current investigations of meteorite impact 


structures in the Canadian Shield [abs.], in Inst. Lake Superior Geology, 14th Ann., 
1968, Tech. Sess. Abs.: Superior, Wis., Wisconsin State Univ., p. 46-47, 1968. 


Dennison, John M. See Oliver, William A., Jr. 02818 


02919 Der, Zoltan A. Surface wave components in microseisms: Seismol. Soc. America 


Bull., v. 59, no. 2, p. 665-672, illus., 1969. 


A vertical array of four, three-component sets of seismometers was operated in a well 
at Grapevine, Texas. Comparison of the amplitude-depth behavior of noise with 
theoretical Rayleigh and Love wave amplitude-depth curves for the site showed that 
one has to assume the presence of various Love modes to explain the observations 
adequately. No such interpretation of the data was attempted for periods below | sec 
because at these periods, the multiple coherences are small, which is an indication of 
.- presence of numerous independent surface wave modes in the noise.—Author’s 
abstract 


07706 DeRoock, Bernard; Cooper, A. W. Relation between propagation velocity of 


mechanical waves through soil and soil strength, in International symposium on wave 
propagation and dynamic properties of earth materials, Albuquerque, N. Mex., 1967, 
Proc.: Albuquerque, N. Mex., Univ. New Mexico Press, p. 905-912, illus., table, 
1968. 


To develop a nondestructive method for determining strength of soils, the propaga- 
tion velocity through soil of a small impact wave was compared with the soil strength 
indicated by resistance to penetration of a steel cone. Soil columns of Decatur silty 
clay loam were used. There was a high degree of linear correlation between propaga- 
tion velocity and resistance to penetration. An increase in bulk density, while keep- 
ing moisture content constant, resulted in increase in propagation velocity and in 
penetration resistance. A constant bulk density but increased moisture content 
resulted in decrease in propagation velocity and in resistance to penetration. Within 
the range of impacts studied, propagation velocity was independent of impact force. 
—from Authors’ abstract 


02693 Desai, K. P.; Moore, E. J. Equivalent NaCl determination from ionic concentra- 


tions [abs.], in SPWLA Logging Symposium, 10th Ann., Houston, Tex., 1969, 
Trans.: Houston, Tex., Soc. Prof. Well Log Analysts, p. BB1, 1969. 





Dever, Garland B., Jr. See McGrain, Preston. 08002 
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02885 DeVries, David A. Grass-balls formed on a Mississippi beach during Hurricane 07768 
Betsy [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central ( 
Sec., p. 10-11, 1969. q 

































07946 Dewart, Gilbert. Seismic investigation of ice properties and bedrock topography at 
the confluence of two glaciers, Kaskawulsh Glacier, Yukon Territory, Canada: Ohio 
State Univ. Inst. Polar Studies Rept. 27, 207 p., illus., tables, 1968. 


Seismic investigations were carried out at the confluence of the North and Central 
Arms of the Kaskawulsh Glacier, St. Elias Mts. Low velocities near the glacier sur. 
face are apparently due to melting, fracturing, and high porosity. It is concluded that 

velocity anisotropy is mainly caused by the foliation structure of alternating layers of 07744 
clear and bubbly ice; it also occurs where surface ice has a strong fracture pattem, | 
Greatest depth of ice in the Central Arm, 3,000 m wide, and in the combined glacier, 

5,000 m wide, is about 1,000 m. The North Arm is less deep; both arms are roughly 

parabolic in cross section. The base of the ice is lower than the glacier terminus, but 

no bedrock depression was found at the confluence. It is concluded that only under 

especially favorable circumstances can seismic measurements be used practically to 

study crystallographic fabrics in glacier ice.—from Author’s abstract 


deWitt, Wallace, Jr. See Oliver, William A., Jr. 02818 
Dickas, A. B. See Horton, J. W. 07798 


07976 Dionne, Jean-Claude. Action of shore ice on the tidal flats of the St. Lawrence 08012 
Estuary: Maritime Sediments, v. 4, no. 3, p. 113-115, illus., 1968. 


Ice is one of the most important agents of sedimentation and erosion in this area. Mil- 
lions of tons of sediments are carried annually by shore ice which ploughs and shovels 
the surface of tidal flats and salt marshes. Erosion features described are schorre fea- 
tures, slikke areas, and stony tidal flats. The Estuary has tides up to four meters and 0801: 
strong tidal currents. —ESL 


Dixon, L. P. See Bishop, S. W. 08005 


07751 Dodge, Charles F. Stratigraphic nomenclature of the Woodbine Formation, Tar- 
rant County, Texas, in Stratigraphy of the Woodbine Formation, Tarrant County, 
Texas—Geol. Soc. America, South-Central Sec., 2d Ann. Mtg., 1968, Field Trip 
Guidebook: [Arlington, Tex., Univ. Texas Arlington] p. !-26, illus., 1968. 


The formation consists of four rock units: a basal shale; a lower sandstone; an upper 
shale with abundant, relatively small sand bodies; and an upper massive sandstone. 
Formal nomenclature is given for the basal shale (Rush Creek Member) and the 
upper sandstone (Arlington Member). Beds immediately below and above the 
Woodbine are marine, and are disconformable with it. The temporal significance of 
the surfaces remains to be established. Woodbine sediments represent an excellent 
example of the paralic environment with sub-environments. Measured sections for 
the newly named members are included, and a correlation chart for the Woodbine 
Formation of North Texas.—from Author’s abstract 


07767 Dodge, Charles F. Locality 1, in Stratigraphy of the Woodbine Formation, Tarrant 079; 
County, Texas—Geol. Soc. America, South-Central Sec., 2d Ann. Mtg., 1968, Field 
He Guidebook: [Arlington, Tex., Univ. Texas Arlington] p. 51-60, illus., tables, 
1968. 





The field trip is laid out so as to examine the members of the Woodbine in ascending 
order. Locality 1 is in and around the emergency spillway excavation on the 
northeast shore of Lake Arlington. Contact between the Rush Creek Member and 
the Grayson Formation is marked by a basal conglomerate. A complete section of the 
Rush Creek is exposed in the west end of the walls of the spillway. A shallow marine 
environment is suggested for both the basal sandstone unit and the overlying shale 
portion. A channel sandstone in the Dexter Member is described. Data suggest a flow 
direction just east of south.— ESL 
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07768 Dodge, Charles F. Locality 2, in Stratigraphy of the Woodbine Formation, Tarrant 
County, Texas—Geol. Soc. America, South-Central Sec., 2d Ann. Mtg., 1968, Field 
Trip Guidebook: [Arlington, Tex., Univ. Texas Arlington] p. 61-67, illus., tables, 
1968. 


Locality 2 extends south for about a mile from the bridge across the West Fork of 
Trinity River. An almost complete section of the Dexter Member is exposed at the 
northern end and, in the southern part, a complete section of the Lewisville Member 
can be seen in roadcuts; measured sections for these are included here. One of the 
most striking features of the Lewisville is its lenticular sand body development.—ESL 


ABSTRACTS 





07744 Dole, Hollis M. (editor). Andesite conference guidebook—Internat. Upper Mantle 
Proj. Sci. Rept. 16-S: Oregon Dept. Geology and Mineral Industries Bull. 62, 107 p., 
illus., tables, 1968. 


This guidebook contains seven articles, each of which is cited separately, giving 
general descriptions of the geology and special volcanic features of the McKenzie 
Pass, Crater Lake, Newberry Caldera, and Mt. Hood areas, and a general discussion 
of the Cascade andesitic volcanic rocks from the petrochemical point of view. The 
andesite conference was organized by the Upper Mantle Committee, the Center for 
Volcanology, and the Oregon Department of Geology and Mineral Industries. -HRC 


Dolson, C. P. See Spackman, W. 02731 


08012 Donaldson, Alan C. Geology of West Virginia with special reference to the sym- 
posium field trip area [abs.], in Highway Geology Symposium, 19th Ann., Morgan- 
town, W. Va., 1968, Proc.: Morgantown, W. Va., West Virginia Geol. and Econ. Sur- 
vey Circ. 10, p. 1-2, 1968. 


Donaldson, J. Roger. See Hacquebard, Peter A. 02736 


08015 Doney, Hugh H. Geology of the Cebolla quadrangle, Rio Arriba County, New Mex- 
ico: New Mexico Bur. Mines and Mineral Resources Bull. 92, 114 p., illus., table, 
geol. map, 1968. 


The western half of the quadrangle, in the Chama basin, is underlain by westward- 
dipping Mesozoic rocks, and Quaternary cinder cones, flow rock, and gravel ter- 
races. The eastern half, in the Tusas Mts., contains Precambrian and Mesozoic rocks, 
unconformably overlain by eastward dipping Cenozoic units which are correlated 
with adjoining areas. Major folding and Hulting occurred in the Precambrian and at 
the end of both the Cretaceous and Miocene. Outwash material and periglacial fea- 
tures associated with three periods of Pleistocene glaciation occur in the quadrangle. 
Recent movement along the west edge of the Tusas Mts. was accompanied by vol- 
canic eruptions. Slump and earthflow mass-wasting cover large areas and have 
disrupted the drainage in the headwaters of westward-flowing streams. Four mea- 
sured sections comprise Appendix A.—from Author’s abstract 


Donnay, Gabrielle. See Kullerud, G. 02749 
Donnay, J. D. H. See Kullerud, G. 02749 


07926 Donnelly, Thomas W. Caribbean island-arcs in light of the sea-floor spreading 
hypothesis: New York Acad. Sci. Trans., ser. 2, v. 30, no. 6, p. 745-750, illus., 1968. 


The Caribbean island-arc and trench are used as a test for the hypothesis that island 
arcs are the locus of downwelling sea floor. The Greater Antilles have a geologic his- 
tory extending back to Lower Cretaceous. A volcanic episode was halted by marked 
uplift, followed by subaerial eruption with flows interlayered with turbidites and 
slump deposits. The trench is assumed to be the same age as the unconformity below 
the subaerial flows. Uplift is continuing at an average rate of 1 mm per yr. Island-arc 
volcanic rocks are quite different in composition from those of the ocean floor. A 
new source for magma seems to have come into existence at the beginning of uplift. 
Different theories of development of island-arcs, with arguments for and against, are 
presented.—-ESL 
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02764 Doonan, C. J.; Henrickson, G. E. Ground water in Ontonagon County, Michigan 


Michigan Geol. Survey Water Inv. 9, 29 p., illus., tables, 1969. 


Most wells in Ontonagon County obtain water from glacial lake beds or from 
bedrock. Deposits of glacial till and outwash also yield water to domestic wells ina 
few parts of the county. The lake beds supply enough water for domestic use to map 
wells, but more than half of the wells in the county are drilled into bedrock to Obtain 
a satisfactory supply. Wells yielding large supplies of several hundred gallons per 
minute are unknown in this county. Water from most wells is hard to very hard, and 
many wells yield water that contains objectionable amounts of iron. Water from the 
deeper wells in bedrock, especially near Lake Superior, is generally too salty for 
domestic use.— Authors’ abstract 


07895 Downs, Theodore. Fossil vertebrates of southern California: Berkeley and Los Ap. 


geles, Calif., Univ. California Press (California Nat. History Guide 23), 61 P., illus, 
1968. ; 


The purpose of this book is to help the novice identify fossil bones, teeth, or imprint 
that he encounters; to show him how to preserve a find; and to review the sequence 
of vertebrate life. Chapter headings are: age of fossils, sequence of life through time 
in southern California, common fossils illustrated, and fossils on display.—MCM 


02886 Drake, Lon D. Evidence for ablation and basal till in New Hampshire [abs. }: Geol 


Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 11, 1969. 
Drapeau, Georges. See Boucot, Arthur J. 07861 
Drees, L. R. See Khangarot, A. S. 02858 
Drees, L. R. See Hall, G. F. 02877 
Drees, L. R. See Wilding, L. P. 02945 


02887 Dreimanis, A.; Bayrock, L. A.; Elson, J. A.; Goldthwait, R. P.; Kempton, J. P; 


May, R. W.; Porter, S. C. Procedures of till investigations in North America-A 
general review [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North- 
Central Sec., p. 11-12, 1969. 


02888 Dreimanis, Aleksis; Vagners, Uldis J. Characteristics of the composition of till 


derived from the basal and the englacial drift [abs.]: Geol. Soc. America Abs. with 
Programs 1969, pt. 6, North-Central Sec., p. 12, 1969. 


Drew, James V. See Dankert, Wayne N. 02633 


07723 Drnevich, V. P.; Hall, J. R., Jr.; Richart, F. E., Jr. Effects of amplitude of vibration 


on the shear modulus of sand, in International symposium on wave propagation and 
dynamic properties of earth materials, Albuquerque, N. Mex., 1967, Proc.: Al- 
buquerque, N. Mex., Univ. New Mexico Press, p. 189-199, illus., 1968. 


The effects of high-amplitude vibratory shearing strains, repeated up to 10’ cycles, 
on the low-amplitude vibration behavior of C-190 Ottawa sand are described. Test- 
ing parameters included the confining pressure, initial void ratio, shearing strain am- 
plitude, and number of cycles of high-amplitude vibrations. The tests disclosed a sig- 
nificant influence on the dynamic behavior of the sample at low-amplitude vibrations 
caused by prestraining vibrations at relatively high amplitude. The influence was far 
greater than could be accounted for by density changes. Theoretical considerations 
for use of the resonant-column method are discussed, apparatus is described, and test 
results are discussed.—from Authors’ abstract 


Duluk, Cecilia. See Strimple, H. L. 02938 
Duluk, Cecilia. See Strimple, H. L. 02939 
DuMontelle, Paul B. See Kempton, John P. 02857 
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DuMontelle, Paul B. See Hester, Norman C. 02878 


02765 Dunkle, David H. A new amioid fish from the Upper Cretaceous of Kansas: Kirtlan- 


dia, no. 7, 6 p., illus., 1969. 


The partial skeleton of a small fish from the Niobrara Formation (Upper Cretaceous) 
of Kansas possesses a hemiheterocercal caudal fin, scales of rounded amioid type, 
and other characteristics denoting a new holostean described as Paraliodesmus 
guadagnii gen. et sp. nov.—Author’s abstract 


07906 Durrenberger, Robert W. A selected California bibliography— Water resources, Pt. 


2: California Geographcer, v. 9, p. 65-77, 1968. 
Dwornik, Edward J. See Schroeder, Johannes H. 02654 


08009 Dygas, Joseph A. Sulfur—Selected bibliography, in Guadalupian facies, Apache 


Mountains area, west Texas—SEPM Permian Basin Sec. 1968 Field Trip, Symposi- 
um and Guidebook: Soc. Econ. Paleontologists and Mineralogists Permian Basin Sec. 
Pub. 68-11, p. 114-123, 1968. 


This bibliography contains 322 entries, catalogued but not indexed into the following 
categories: Texas, United States, exclusive of the United States, biochemistry and 
geochemistry, processes, and economics, general industry and production. —HRC 


02889 Ealey, P. J.; Langenheim, R. L., Jr. Vegetation alignments and the Late Cenozoic 


stratigraphy and structure of the alluvial fans east of the Arrow Canyon Range, 
Nevada [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central 
Sec., p. 13, 1969. 


02615 Eardley, A. J. Field trip road log— Willard thrust, in Guidebook of northern Utah: 


Utah Geol. and Mineralog. Survey Bull. 82, p. 257-259, 1969. 


This trip is 120 miles long, beginning and ending in Salt Lake City. Brief descriptions 
of the rocks in the Wasatch Mountains are given from four stops along the road lead- 
ing from Salt Lake City to Ogden. This road log is best utilized with Eardley’s article 
on p. 106-109 of this guidebook.—HRC 


02628 Eardley, A. J. Charting the Laramide structures of western Utah, in Guidebook of 


northern Utah: Utah Geol. and Mineralog. Survey Bull. 82, p. 51-70, illus., geol. map, 
1969. 


The Laramide structures of western Utah are interpreted as products of uplifts with 
various compressional structures in the synclinoria between, plus gravity-impelled 
mass movements along the margins; the interpretation is shown on a map. Included 
are: Cache uplift and Willard thrust, northern Utah uplift and the Lakeside Moun- 
tains synclinorium, Uinta-Cottonwood uplift and the central Wasatch synclinorium, 
Charleston and Nebo thrusts and foredeep basin, Sevier uplift and the large marginal 
klippen, Stansbury uplift and the folds of the Oquirrh basin, Confusion Range 
synclinorium, Milford complex, Beaverdam and Mormon Mountain diapirs from the 
foredeep basin, various uplifts of the foreland. The relation of siliceous intrusions to 
the various uplifts is shown. —HRC 


02648 Eardley, A. J. The Willard thrust, in Guidebook of northern Utah: Utah Geol. and 


Mineralog. Survey Bull. 82, p. 106-109, illus., 1969. 


The Willard thrust, exposed for 20 miles along the Wasatch front near Ogden, Utah, 
emplaces Precambrian rocks upon older Precambrian rocks and upon Paleozoic 
rocks. Two other thrusts, the Ogden and Taylor, underlie it. When late Mesozoic 
(pre-Laramide) geology is considered, the Cache uplift appears to the east, and the 
Willard appears secondary to it. The Woodruff thrust occurs on the west side of the 
Cache uplift. Drag phenomena, stratigraphic thicknesses, and sedimentary facies 
support the concept that the Willard mass came from the east as a result of the Cache 
uplift causing a gravity slide toward the west.—HRC 
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07924 Eastwood, G. E. P. Geology of the Kennedy Lake area, Vancouver Island, British 
Columbia: British Columbia Dept. Mines and Petroleum Resources Bull. 55, 63 p, i. 
lus., tables, geol. map, 1968. : 












The northwest half of the area is underlain by andesite lavas of the Triassic Karmy. 
sen Group, and the southeast half by batholithic rocks of intermediate composition, 
They are separated by a narrow belt of Triassic-Jurassic Quatsino Formation and 
Bonanzo Group and all have been successively intruded by Jurassic to Cretaceous 
rocks. Northwest- to north-trending folds plunge southwest, and the rocks are broken 
by many faults. Of seven occurrences of magnetite, the only significant one occurs in 
a large inclusion or roof pendant of Quatsino sedimentary rocks in the eastem 
batholith.—ESL 


Eberhardt, P. See Burnett, D. S. 08032 

































07948 Eberle, Robert F. Owensville East pool, Gibson County, Indiana, in Geology and 
petroleum production of the Illinois basin, a symposium — Illinois and Indiana-Ken. 
tucky Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 185-194, illus, 
table, 1968. 


07877 Eddy, G. E.; Williamson, D. B. The effect of faulting in Cassell Cave, West Virginia 
[abs.]: Natl. Speleol. Soc. Bull., v. 30, no. 2, p. 38, 1968. 


07989 Ehmann, William D.; Busche, Jack R. The Walltown, Kentucky, meteorite: Ken. 
tucky Acad. Sci. Trans., v. 29, nos. 1-4, p. 5-7, illus., table, 1968. 


Laboratory study has confirmed that the specimen is a badly weathered fragment of 
an ordinary chondrite. There is no fusion crust, both interior and exterior are dark 
reddish brown, and the specimen has a distinct dreikanter shape. Fresh surface ex- 
hibits very small flecks of metal and indistinct chondrule inclusions. Three 350 mg 
interior samples were analyzed for major elements, and the averages are tabulated. 
The total iron content is 23.7 percent, consistent with its classification as a low-iron 
ordinary chondrite. — ESL 


08043 Ehmann, William D.; Baedecker, Philip A. The distribution of gold and iridium in 
meteoritic and terrestrial materials, in Origin and distribution of the elements (L. H. 
Ahrens, editor): Oxford, England, and New York, Pergamon Press (Internat. Ser. 
Mons. Earth Sci., V. 30), p. 301-311, illus., tables, 1968. 


Determinations of the concentrations of gold and iridium showed uniform values for 
the carbonaceous chondrite subgroups, a strong depletion of Ir relative to Au inen- 
statite chondrites, and a strong depletion of both Ir and Au in achondrites. The con- 
centrations reflect the relative oxidation states of the various chondrites as well as the 
relative siderophilic character of the two elements postulated on the basis of ther- 
modynamic considerations. Results of analyses of xenoliths from kimberlite pipes 
and kimberlite of possible upper mantle origin are also discussed.— MS 


08044 Ehmann, William D.; Lieberman, Kenneth W.; Tanner, James T. Abundances of 
some volatile elements in meteorites, in Origin and distribution of the elements (L. 
H. Ahrens, editor): Oxford, England, and New York, Pergamon Press (Internat. Ser. 
Mons. Earth Sci., V. 30), p. 313-319, tables, 1968. 


Results of neutron activation analysis to determine abundances of antimony, 
bromine, and mercury in meteoritic materials are reported. Experimental data in- 
dicate that antimony exhibits chalcophilic, siderophilic, and possibly slight lithophilic 
properties in meteoritic material. Both antimony and the lithophilic element bromine 
are fractionated among the three types of carbonaceous chondrites and are depleted 
in the ordinary chondrites relative to type I carbonaceous chondrites, bromine toa 
greater extent than antimony. Abundances of bromine and mercury are greater In 
type I carbonaceous chondrites than the calculated cosmic abundances. Mercury 's 
chalcophilic in nature and exhibits larger depletion factors than antimony o 
bromine.—MS 
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02929 Eisler, Joseph D. Reply [to comment by J. B. Shepherd (1969) on “Investigation of 
a method for determining stress accumulation at depth’’, 1967]: Seismol. Soc. Amer- 
ica Bull., v. 59, no. 2, p. 1013, 1969. 


Use of the Coulomb-Navier criterion for rock failure instead of the Coulomb 
criterion, as suggested by Shepherd (ibid., p. 1009-1011) does not materially alter 
the magnitudes of the changes in traveltime suggested in the paper under discussion 
(ibid., v.57, no. 5, p. 891-911, 1967).—DBV 


02635 Ellis, Michael J. Effects of water-resources development in south-central Nebraska 
{abs. ]: Nebraska Acad. Sci. Proc., 79th Ann. Mtg., p. 26, 1969. 


02738 Ellis, Michael J.; Adolphson, Donald G.; West, Robert E. Hydrology of a part of the 
Big Sioux drainage basin, eastern South Dakota: U.S. Geol. Survey Hydrol. Inv. Atlas 
HA-311, scale 1:125,000, separate text, 1969. 


The map sheet includes geohydrologic, streamflow and water-quality maps, and 
graphs and tables of data. Most ground water in the Big Sioux drainage basin is ob- 
tained from outwash deposits which yicld moderate to large amounts from 20 or 
more feet of saturated sand and gravel, and from sand and gravel lenses in moraine 
deposits which yield small amounts with no potential for larger yields. Three outwash 
deposits have potential for further development as aquifers; their hydrogeology is 
summarized in a table. Because of wide fluctuations in ground-water levels, periodic 
measurements are necessary to estimate amount of ground water in storage at a 
given time. Analyses of ground and surface water are tabulated.— MCM 


Ellis, R. M. See Basham, P. W. 02912 
Elson, J. A. See Drcimanis, A. 02887 


07996 Emery, Kenneth O. The continental shelf and its mineral resources, in Selected 
papers from the Governor’s Conference on Oceanography, New York, 1967: [Al- 
bany, N.Y., State Dept. Commerce, ], p. 36-51, illus. [1968]. 


An exploratory program on the castern continental margin is of interest because its 
mineral resources are most readily available. The major resource of the sea floor to 
date is oil and gas; submarine mining of hard minerals is not well developed. Informa- 
tion from several thousand samples collected from the margin has been assembled 
into a geologic map. Structures beneath the continental margin are shown by a series 
of scismic profiles, some checked by test drilling. Cross sections over the Blake 
Plateau, Cape Hatteras area, and the Gulf of Maine are described. An isopach map 
shows over 800 m of Cenozoic strata off New York, 1,600 m off Florida, and only 
200 to 300 m on Georges Bank; Cretaceous strata are much thicker. Best potential 
rhgad oil and gas underlies Georges Bank; sand and gravel may be of value off New 
ork.—ESL 


02741 Emmett, L. F.; Jeffery, H. G. Reconnaissance of the ground-water resources of the 
Missouri River alluvium between Kansas City, Missouri, and the Iowa border: U.S. 
Geol. Survey Hydrol. Inv. Atlas HA-336, scale 1:125,000, 1969. 


The flood plain of the Missouri River is underlain by alluvium, the upland area by gla- 
cial deposits; loess rests directly on bedrock or overlies glacial deposits; bedrock is 
Pennsylvanian consolidated sandstones, shales, and limestones. Ground water availa- 
ble to wells occurs in openings between sand and gravel particles in the alluvium. 
Average groundwater withdrawal amounts to about 15 mgd. Water is characterized 
by a high hardness and iron content, and a wide range in dissolved solids. Amount of 
water available from the aquifer can be increased in some areas by locating a well so 
that it induces recharge from the river. Chief problems are encrustation of well 
= excessive drawdowns caused by placing wells too close to each other. 


Engen, Gladys R. See Brune, James N. 02927 
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07985 Enjalbert, H. La genese des reliefs karstiques dans les pays temperes et dans les 
pays tropicaux—Essai de chronologie: France Centre Recherches et Documentation 
Cartog. et Geog. Mem. et Doc. 1967, new ser., v. 4, p. 295-327, illus., 1968. 
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Evolution of karst landforms on Jurassic-Cretaccous limestones in temperate anj 
tropical regions is traced chronologically from carly Tertiary to the present time 
Karsts of Guatemala and Mexico, where a wide range in altitude offsets the tropical 
latitude, are compared with those of limestone plateaus and mountains of France 
The karst cycle conceived by J. Cvijic (1918), in which karstification is developed by 
stages as the base level of erosion is lowered, resulting in final peneplanation, is here 
shown to be subject to interruptions and reversals by changes of climate. At high al. 
titudes, rapid karst development in the very warm, very humid late Tertiary climates 
was stopped and reversed by filling in with frost-worked debris during Quaternary 
glaciations, despite extremely low base levels. Karstification at present is compara. 
tively slow, because the present climate is less favorable than the Tertiary.—VMJ 


02834 Erickson, Barrett H.; Grim, Paul J. Profiles of magnetic anomalies south of the 
Aleutian Island Arc: Geol. Soc. America Bull., v. 80, no. 7, p. 1387-1389, illus, 
1969. 


Characteristic features of linear magnetic anomalies south of the Alcutian Island Arc 
are illustrated by a series of closcly spaced anomaly profiles. The anomalies change 
trend at the “Great Magnetic Bight’’, are offset at several fracture zones, and ter. 
minate where they intersect the Aleutian Trench.— from Authors’ abstract 


08011 Erwin, Robert B. (editor). Proccedings of the 19th annual highway gcology sym. 
posium, Morgantown, W. Va., 1968: Morgantown, W. Va., West Virginia Geol. and 
Econ. Survey Circ. 10, 119 p., illus., 1968. 


This symposium contains nine papers (seven cited separately ), all but one of which 
deal with highway engineering problems in various parts of the eastern United 
States.—HRC 


02930 Ethington, Raymond L.; Clark, David L. Lower Ordovician conodonts in North 
America [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central 
Sec., p. 13-14, 1969. 


Ethington, Raymond L. See Sweet, Walter C. 02950 


02867 Evenson, Edward B. Relationship of microfabrics to macrofabrics and the genesis 
of glacial landforms [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, 
North-Central Sec., p. 14, 1969 


07986 Ewing, John I. History of the occan basins as recorded in the sediments, in Selected 
papers from the Governor’s Conference on Oceanography, New York, 1967: [Al- 
bany, N.Y., State Dept. Commerce, ], p. 144-155, illus. [1968]. 


The first step in deciphering the history of ocean basins is to distinguish the layers of 
sediment and to sample them. The seismic profiler and sediment corer have played 
important roles in this study. Until the sediments can be drilled entirely through, the 
nature of deep layers can be learned only where profiles show that they are exposed, 
and even then sampling them with a corer is difficult. Areas described to illustrate 
these techniques and their results arc: western North Atlantic basin—a fossil abyssal 
plain; Caribbean Sea—a large fault and Eocene beds; and north and equatorial 
Pacific Ocean—possible Mesozoic-Cenozoic boundary.—ESL 


07995 Ewing, Maurice; Worzel, J. Lamar. Geophysical oceanographic studies at Lamont 
Geological Observatory, in Selected papers from the Governor’s Conference on 
Oceanography, New York, 1967: [Albany, N.Y., State Dept. Commerce,], p. 8-35, 
illus. [1968]. 


Development of underwater cameras, depth sounding instruments, piston corers, 
seismic refraction, gravity, and magnetic measurements is described. Improvement 
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of heat-flow measurements, and development of a large volume water sampler are 
among outstanding advances cited. The trend is to include more and more instru- 
ments in a single package. A very extensive Upper Cretaceous subbottom reflector 
has been identified in the Atlantic and the upper structure of the continental shelves 
of North America has been delineated. Structure sections of the Blake Plateau result- 
ing from the first JOIDES project are shown. An example of the results of a combined 
study is shown on a map of the north Pacific.—ESL 


02711 Faas, R. W.; Bartberger, C. Preliminary observations concerning a crushed 


quartzite gravel deposit near Amsterdam, New Jersey [abs. ]: Pennsylvania Acad. Sci. 
Proc. 1968, v. 42, p. 14, 1969. 


02947 Fahraeus, Lars E. Lower and Middle Ordovician conodont clements from western 


Newfoundland [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North- 
Central Sec., p. 53, 1969. 


Falkenbach, Charles H. See Schultz, C. Bertrand. 07991 

Farrand, William R. Distribution patterns of postglacial sediments in Lake Superi- 
or [abs.], in Inst. Lake Superior Geology, 14th Ann., 1968, Tech. Sess. Abs.: Superi- 
or, Wis., Wisconsin State Univ., p. 38, 1968. 


Farris, James S. See Kluge, Arnold G. 02688 


07977 Farvolden, R. N. Mcthods of study of the ground-water budget in North America, 


in Ground water—Gen. Assembly of Bern, 1967: Internat. Assoc. Sci. Hydrology 
Pub. 77, p. 108-125, illus., 1968. 


Rate of water movement into, through, and out of ground-water reservoirs is the 
basis for decision making in water-resources management. The concept of the 
ground-water budgct is simple and essential to understanding of the hydrologic cycle. 
Early studics, with only meager data, led to reasonable estimates of many items of 
the budget equation, and were simple and cheap; modern research is complex and 
expensive. Further research will lead to a better understanding of the hydrologic 
system, but results are not likely to modify any item of the budget equation that might 
be estimated from basic data. Factors in the ground-water budget are not those that 
are important in development of a reservoir. In regional aquifers, pumping does not 
influence either rate of recharge or discharge, but is balanced by depletion of 
storage. If there is such a thing as safe yield for regional aquifers, it is not known 
how to measure it.— ESL 


Faure, G. See Fenton, M. D. 02657 
Faure, G. See Fenton, M. D. 02869 
Faure, G. See Chaudhuri, S. 07816 


Faure, Gunter. See Jones, Lois M. 02884 


02868 Favede, Francoise. Differentiation of ice deposits of Wisconsin age in Portage 


County, Ohio [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Ce- 
ntral Sec., p. 15, 1969. 


Fenner, Peter. See Stanley, Daniel J. 07975 


02657 Fenton, M. D.; Faure, G. The age of the igneous rocks of the Stillwater Complex of 


Montana: Geol. Soc. America Bull., v. 80, no. 8, p. 1599-1604, illus., tables, 1969. 


Seven mafic and ultramafic rocks from the Stillwater Complex of Montana were 
analyzed for an Rb-Sr age determination. Five of these form a linear array on an 
isochron diagram. The slope of the isochron indicates an age of 2,450 +210 m.y. for 
these samples, assuming Rb-87 = 1.39 X 10°! yr'. The initial Sr-87/Sr-86 ratio is 
0.7029 + .0006 and the Rb-87/Sr-86 ratios range from 0.048 to 0.243. The other two 
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rocks, serpentinized harzburgites from the basal zone, do not fit the isochron, One 
possible explanation for this anomalous behavior is that these rocks became cop. 
taminated with radiogenic Sr-87 during serpentinization and had initial Sr-87/Sr.8¢ 
ratios of 0.7060 and 0.7094, respectively.— Authors’ abstract 


02869 Fenton, M. D.; Faure, G. The strontium isotopic composition of the Laramie Range 


syenite, Wyoming, and its bearing on petrogenesis [abs.]: Geol. Soc. America Abs. 
with Programs 1969, pt. 6, North-Central Sec., p. 15-16, 1969. 


02769 Fischer, Alfred G.; Teichert, Curt. Cameral deposits in cephalopod shells: Kansas 


Univ. Paleont. Contr.—Paper 37, 30 p., illus., 1969. 


New observations on cameral deposits found in orthoconic shells from the Pennsyl- 
vanian Buckhorn Asphalt of southern Oklahoma support the conclusions that 
cameral deposits are organic and were formed after the camcrae themselves had 
been completed. Fischer favors the hypothesis that the matcrial was from jn. 
tracameral “extrapallial” fluids secreted by the siphuncle into the camarae in the 
Oklahoma forms; he would like to apply this method to many other fossil groups, 
Teichert prefers to apply the secretion-by-tissue hypothesis to the formation of all 
cameral deposits although he acknowledges Fischer’s fluid secretion hypothesis as a 
valid alternative.—HRC 


Fisher, D. E. See Berkcy, E. 08047 
Fisher, David E. See Luyendyk, Bruce P. 02664 


Fiske, Richard. See Moorc, James G. 02743 


02909 Fitch, Thomas J. Microcarthquake activity following the Parkfield, California 


earthquake of Junc, 1966: Scismol. Soc. America Bull., v. 59, no. 2, p. 603-613, il 
lus., 1969. 


Beginning 43 hours after the main Parkfield shock of June 28, 1966, an hourly 
average of 22 microaftershocks was recorded at a station 10 km from the epicenter 
for a period of 13 days. Events with magnitudes roughly equivalent to a Richter mag- 
nitude of -1.5 were recorded. The amplitude distribution suggests that there was a 
smaller percentage of small shocks in the Parkfield microaftershock series than has 
commonly been reported for Japanese and other California aftershock series. 
Evidence suggests that microaftershock activity extends beyond the zone defined by 
larger aftershocks. The microaftershocks, in general, did not cluster in time about 
larger aftershocks (M>2.0). Because of the absence of secondary aftershock series, 
it is concluded that secondary faulting was a rare occurrence in the Parkfield af- 
tershock zone.—from Author’s abstract 


02870 Flemal, Ronald C.; Hinkley, Kenneth; Hessler, James L. Fossil pingo ficld in north- 


central Illinois [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North- 
Central Sec., p. 16, 1969. 


07715 Fletcher, E. B.; Poorooshasb, H. B. Response of a clay sample to low magnitude 


loads applied at a high rate, in International symposium on wave propagation and 
dynamic properties of carth materials, Albuquerque, N. Mex., 1967, Proc.: Al 
buquerquc, N. Mex., Univ. New Mexico Press, p. 781-786, illus., 1968. 


This paper presents a study of the response of samples of a saturated clay when tested 
in the split Hopkinson pressure bar which is capable of imposing loads at a high rate 
Plate-shaped samples were subjected to loads of low intensity applied in a direction 
parallel to the axis of the plate. Variations of both load intensity and deformation of 
the samples were recorded as functions of time and were subsequently correlated as 
suming the rationality of certain superposition principles.— Authors’ abstract 


02713 Flueckinger, L. A. Geology of a portion of the Allensville 15’ quadrangle, Pennsy! 


vania [abs. ]: Pennsylvania Acad. Sci. Proc. 1968, v. 42, p.:14, 1969. 
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02814 Folinsbee, R. E.; Bayrock, L. A.; Cumming, G. L.; Smith, D. G. W. Vilna meteorite 


—Camera, visual, seismic and analytic records: Royal Astron. Soc. Canada Jour., v. 
63, no. 2, p. 61-86, illus., tables, 1969. 





A bright bolide was photographed at Meanook, Alberta, beginning at 18h 55m MST 
on February 5, 1967. An air-coupled seismic wave arrived at the Edmonton observa- 
tory at 19:03:49.0 MST. Two small fragments of the meteorite (48 and 94 kg) with 
partial fusion crusts were recovered on February 9 and 11 from the snow surface 25 
km southeast of the visual end point. It is an ordinary chondrite but with distinctive 
textural features. Kamacite, taenite, plessite, troilite, chromite, olivine, orthopyrox- 
ene, whitlockite, and maskelynite have been detected and analyzed by electron 
microprobe. The orbit calculated from the visual, camera, and seismic records has a 
smaller eccentricity and semimajor axis than the commonly accepted values for 
chondrites. —-DBV 


02692 Fons, Lloyd, Sr. Geological applications of well logs, in SPWLA Logging Symposi- 


um, 10th Ann., Houston, Tex., 1969, Trans.: Houston, Tex., Soc. Prof. Well Log 
Analysts, p. AA1-AA44, illus., tabic, 1969. 


This paper is a compilation of methods for relating log data to the geology and to the 
evaluation of petroleum and mineral deposits. Information is included about log anal- 
ysis for the correlation of lithologic units by the identification of formation com- 
ponents and the environment at the time of formation deposition. Log study of for- 
mation alteration subsequent to deposition is also discussed. Generalized examples of 
the identification, classification, and correlation of potential pay zones are shown. 
Log analysis in the exploration and exploitation of carbonate reservoirs is discussed. 
Charts are presented which catalog the curve response of existing logs versus the 
geological significance of such response.— from Author’s abstract 


Force, E. R. See Bishop, D. G. 02700 
Ford, D. C. See Brown, M. C. 07749 


07785 Ford, D. C.; Goodchild, M. F. Geomorphology of the Nakimu Caves, Glacier Na- 


tional Park, British Columbia [abs.]: Natl. Speleol. Soc. Bull., v. 30, no. 2, p. 34, 
1968. 


07943 Fortin, J. L. Stony Lake ficld, in Symposium on Michigan oil and gas ficlds: 


[Lansing, Mich.] Michigan Basin Geol. Soc., p. 173-180, illus., 1968. 
Foster, Eric S. See Keller, M. Dean. 07731 


Fouche, K. F. See Smales, A. A. 08045 


07754 Fountain, David K. Geophysics applied to the exploration and development of 


copper and molybdenum deposits in British Columbia: Canadian Mining and Metall. 
Bull., v. 61, no. 678, p. 1199-1206, illus., 1968; Canadian Inst. Mining and Metallur- 
gy Trans. 1968, v. 71, p. 308-315, illus., 1968. 


Standard geophysical exploration techniques have a varying degree of application in 
the search for disseminated sulfide deposits, that is, for detecting large volumes of 
rock containing a low percentage of total sulfide. Electrical methods (induced 
polarization in particular) are the most successful direct methods, and magnetic 
methods have indirect application in most situations. These methods have been ap- 
plied in the successful search for disseminated copper and molybdenum deposits in 
British Columbia. Brief results are cited from surveys at the Brenda Mines, Newman 
Peninsula deposit, a zone of disseminated mincralization in northwestern British 
Columbia, and in the Babine Lake area.— VSN 


Franklin, Arley G. See Krizek, Raymond J. 07717 
Franklin, Judith M. See Benninghoff, W. S. 07802 
Frarey, M. J. See Robertson, J. A. 07799 
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02733 Frazier, David E.; Osanik, Alex. Recent peat deposits— Louisiana coastal plain, in 
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Environments of coal deposition—Geol. Soc. America, Coal Geology Div., Ann 
Mtg., 1964, Symposium: Geol. Soc. America Spec. Paper 114, p. 63-85, illus., tables 
1969. 


Environments in which peat is forming today are present throughout coastal Lei. 
siana and include small coastal basins between distributary channels and broader ip. 
land flood basins separated by major Mississippi River sources. Information from 
more than 1,000 shallow borings shows that peats accumulated in similar envirop. 
ments during the past several thousand years. These deposits can be differentiated 
and related to older deltas of the Mississippi River. In delta sequences, peat occurs in 
the aggradational delta-plain facies, interfingers laterally with inorganic natural-levee 
deposits, and overlies progradational sandy delta-front facies and basal prodelta silty 
clays. The thickest peat deposits accumulated in fresh-water inland swamps which 
occupied broad flood basins, where environments were more stable.—from Authors’ 
abstract 


Fredriksson, Becky J. See Fredriksson, Kurt. 08035 


08035 Fredriksson, Kurt; Nelen, Joseph; Fredriksson, Becky J. The LL-group chondrites, 


in Origin and distribution of the clements (L. H. Ahrens, editor): Oxford, England, 
and New York, Pergamon Press (Internat. Ser. Mons. Earth Sci., V. 30), p. 457-466, 
illus., table, 1968. 


Chondrites of the LL-group can be distinguished from L- and H-group chondrites by 
the weight percent iron content of their olivines and the corresponding mol percent 
fayalite. The constant olivine-pyroxene composition is considered an original feature 
rather than due to thermal metamorphism and recrystallization. The trace clement 
content lehds no support to the assumption that stony metcorites originated in dif- 
ferent places or on different parent bodies.—MS 


07974 Freeze, R. Allan. Quantitative interpretation of regional groundwater flow patterns 


as an aid to water balance studies [with French abs.], in Ground water—Gen. As- 
sembly of Bern, 1967: Internat. Assoc. Sci. Hydrology Pub. 77, p. 154-173, illus., ta- 
bles, 1968. 


The natural basin yield is a measure of dynamic flow through a ground-water basin. It 
can be estimated from quantitative interpretation of regional ground-water flow pat- 
terns obtained as solutions to an appropriate mathematical model. The natural basin 
yield represents a meaningful component of basin-wide water balance determina- 
tions in that it can provide a valuable link between the standard hydrologic measure- 
ments carried cut at recharge and discharge ends of the flow system. Ground-water 
flow patterns determined by a mathematical model analysis of the Good Spirit Lake 
drainage basin in Saskatchewan are confirmed by field mapping of discharge 
phenomena and by piczometer measurements. Flow patterns in a part of the basin 
are analyzed quantitatively to arrive at the natural basin yield. The value is in good 
correlation with measurements and estimates of other components of the water 
balance.— from Author’s abstract 


French, Bevan M. Pctrographic evidence for a meteorite impact origin of the Sud- 
bury structure, Ontario [abs.], in Inst. Lake Superior Geology, 14th Ann., 1968, 
Tech. Sess. Abs.: Superior, Wis., Wisconsin State Univ., p. 48-50, 1968. 


Frey, Fred A. See Haskin, Larry A. 08027 

Friberg, J. F.; Hrabar, S.; Schwartz, R. K.; Siemers, C. T. Bethe! Sandstone (Mis- 
sissippian ) of western Kentucky and south-central Indiana—A submarine-channel fill 
[abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 
16-17, 1969. 


Friedman, Irving. See Barker, Fred. 02824 


07828 Fritz, Arthur J. Typical lenticular sandstone development and oil entrapment (the 


“Jackson sand” in Gibson County, Indiana ), in Geology and petroleum production of 
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the Illinois basin, a symposium—lIllinois and Indiana-Kentucky Geol. Socs.: Mt. Ver- 
non, Ill., Illinois Oil and Gas Assoc., p. 23-28, illus., 1968. 


The “Jackson sand,” a member of the Golconda Formation, ranks among the leading 
oil productive zones of the Upper Mississippian in the Illinois basin. Structural condi- 
tions are secondary to sedimentation and stratigraphic variations in the localization 
of oil accumulations. The Jackson sand bodies were deposited in a marine environ- 
ment; sand “bars” appear to have their best permeability oriented in a direction 
transverse to their long axis (S. 30° W.). Further exploration should reveal more oil- 
bearing Jackson sand bodies in the area.—MCM 


07775 Frush, Charles O. Time-sharing computer experiments: Mincs Mag., v. 58, no. 3, p. 


16-17, 1968. 


Time-sharing refers to an arrangement by which a number of users can simultane- 
ously have access to a large central processing computer unit. Each user has his own 
input-output equipment connected to a remotely-located computer. The time-sha- 
ring system used by the Mining Engineering Department at the Colorado School of 
Mines is described. —KAF 


Fry, Z. B. See Maxwell, A. A. 07703 


07932 Fugate, R. J. The East Norwich field, in Symposium on Michigan oil and gas fields: 


{Lansing, Mich.] Michigan Basin Geol. Soc., p. 69, illus., table, 1968. 


Fulop, Andras. Quantitative interpretation of well logs in exploratory wells for coal 
[abs.], in SPWLA Logging Symposium, 10th Ann., Houston, Tex., 1969, Trans.: 
Houston, Tex., Soc. Prof. Well Log Analysts, p. L1, 1969. 


07737 Fyfe, lan M. The use of an exploding wire system to obtain dynamic properties of 


soil samples, in International symposium on wave propagation and dynamic propcr- 
ties of carth materials, Albuquerquc, N. Mex., 1967, Proc.: Albuquerque, N. Mex., 
Univ. New Mexico Press, p. 49-57, illus., table, 1968. 


An exploding wire technique to dynamically load soil specimens is described, 
together with a description of how the response of the specimen can be measured to 
give some of the dynamic properties of the material. It is shown that it is possible to 
obtain a relation between stress intensity and density by measuring the shock velocity 
and particle velocity which result from this form of loading. Results obtained from 
the application of this technique to cylindrical frozen soil specimens are also 
presented.—Author’s abstract 


07753. Gagnon, J. M. Rejean. Slope stability at Lac Jeannine: Canadian Mining and 


Metall. Bull., v. 61, no. 678, p. 1166-1174, illus., 1968; Canadian Inst. Mining and 
Metallurgy Trans. 1968, v. 71, p. 276-284, illus., 1968. 


The open-pit mine of this low-grade iron deposit in northeastern Quebec is 
developed on the hinge line of a fold and will eventually be about 1,000 feet deep 
with a surface area of 8,000 2,600 feet. The major factors in slope stability are rock 
structures, ground-water conditions, and blasting effects. To plan for future control, 
a fracture system survey, shear tests on rock samples, and a drilling program for 
ground-water flow studies have been conducted. It was found that the bedding and 
joints normal to the bedding are the most significant factors in slope stability. Cleft 
water pressure and angle of shearing resistance have minor influence.—VSN 


02872 Galbraith, Robert M., 4th; Koucky, Frank L. Peripheral deformation of the Ser- 


pent Mound cryptoexplosion structure in Adams County, Ohio [abs.]: Geol. Soc. 
Amcrica Abs. with Programs 1969, pt. 6, North-Central Sec., p. 17, 1969. 


02585 Garcia, Martin Nava. Production profiles in the producing well on pilot test for 


water injection to the Jurassic reservoir of the San Andres field, in the state of 
Veracruz, Mexico, in SPWLA Logging Symposium, 10th Ann., Houston, Tex., 1969, 
Trans.: Houston, Tex., Soc. Prof. Well Log Analysts, p. N1-N21, illus., 1969. 
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To determine the performance of the perforated zones in a producing well for the 
water injection test on the Jurassic reservoir of the San Andres field, the following 
production profiles were obtained: (1) hydraulic spinner, at various flowing rates 
(2) temperature log with conventional thermometer with the well flowing and shut-in 
at different intervals; (3) temperature log with differential thermometer, well flowing 
and shut-in at different intervals; (4) fluid density log with well flowing and shut-in at 
different intervals; and (5) radioactive tracer log with iodine-131.—KAF 


Garrels, Robert M. See Helgeson, Harold C. 02748 


Garrett, R. G. See Nichol, lan. 02796 


07919 Gartner, Stefan, Jr. Coccoliths and related calcareous nannofossils from Upper 


Cretaceous deposits of Texas and Arkansas: Kansas Univ. Paleont. Contr. [48], 
Protista, art. 1,56 p., illus., 1968. 


Calcareous nannofossils from cight carefully selected samples representing the Eagle 
Ford through Navarro Groups of the northwestern Gulf Coastal Plain (late 
Cenomanian-Maestrichtian) were studied by both light microscopy and electron 
microscopy, the different approaches yielding complementary information. The 92 
species described, 37 new, are assigned to 30 genera, 5 new: Actinozygus, Chias- 
tozygus, Pentalithus, Cretadiscus, Prolatipatella. All but three genera are readily as- 
signed to already established families; three new subfamilies are proposed. Assem- 
blages from cach sample contain distinctive elements; although this limited study 
cannot provide detailed biostratigraphic zonation of the Upper Cretaceous, it 
demonstrates feasibility of a zonation based on nannofossils.—VMJ 


07818 Gendzwill, D. A gravity survey of a portion of the Flin Flon Greenstone Belt in 


northeastern Saskatchewan [abs. }, in Inst. Lake Superior Geology, 14th Ann., 1968, 
Tech. Sess. Abs.: Superior, Wis., Wisconsin State Univ., p. 15, 1968. 


08064 Gentile, Richard J. Influence of structural movement on sedimentation during the 


Pennsylvanian Period in western Missouri: Missouri Univ. Studies, v. 45, 84 p., illus., 
1968. 


Physical variations within Pennsylvanian cyclothems of the Bates County area, best 
explained by structural deformation contemporaneous with sedimentation, are 
greatest near northwest-trending low anticlines of regional extent. Roughly parallel 
in northwestern Missouri, the anticlines approximate subsurface positions of deep- 
seated faults. The Schell City-Rich Hill anticline, its southwestern limb truncated by 
the high-angle fault recognized in subsurface lower Paleozoic and Precambrian 
rocks, shows significant variations in outcropping units of the middle Desmoinesian 
Serics. In adjacent areas, where lithologic sequences do not vary in the same degree, 
structural movements scem not to have been synchronized in magnitude or direction. 
Illustrations include structure map and correlated stratigraphic sections in pocket. 
—GDC 


Geological Society of America. (South-Central Section). Stratigraphy of the Wood- 
bine Formation, Tarrant County, Texas—2d Ann. Mtg., 1968, field trip guidebook: 
[Arlington, Tex. Univ. Texas Arlington] 76 p., illus., tables, 1968. 


The guidebook contains two papers and four descriptions of localities visited, which 
are cited separately. —ESL 


02747 Geological Society of Kentucky. Middle and Upper Pennsylvanian strata in Hopkins 


and Webster Counties, Kentucky—Annual spring field conference, 1969: [Lexing- 
ton, Ky.] Kentucky Geol. Survey, 80 p., illus., 1969. 


This field conference was held in cooperation with the Kentucky and United States 
Geological Surveys in the southwestern part of the Western Kentucky Coal Field, 
with stops at exposures on the Coiltown, Madison West, Nebo, Saint Charles, and 
Nortonville quadrangles, and with a traverse of the Dawson Springs quadrangle, 
described in the road log. Papers by G. J. Franklin, A. D. Williamson, J. E. Palmer, J. 
G. Donan, Jr., and B. D. Nuttall are cited separately. (See Abstracts of North Amer- 
ican Geology for November 1969. )—GDC 
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92699 Gibbons, G. S. Planar sections through imbricate-type fabrics: Jour. Geology, v. 77, 
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no. 3, p. 339-346, illus., 1969. 


Investigations of geometrical properties of imbricate rock fabrics, using hypothetical 
aggregates of regular cllipsoidal grains as modcls, suggest new methods for interpret- 
ing grain-shape orientations.—ETR 


02790 Gilluly, James. Chronology of intrusion, volcanism, and ore deposition at Bingham, 


Utah [discussion of paper by W. J. Moore, M. A. Lanphere, and J. D. Obradovich, 
1968]: Econ. Geology, v. 64, no. 2, p. 228, 1969. 


Volcanic rocks like those of the Bingham arca are intruded by a dioritic intrusive 
porphyry, so the generalization that all the volcanic rocks are younger than the intru- 
sive rocks does not necessarily hold away from the Bingham area (For original paper 
sec ibid., v. 63, p. 612-621, 1968.) —WSW 


02716 Glaeser, J. D. Absence of Pocono Formation at Elk Mountain, Susquehanna Coun- 


ty, Pennsylvania: Pennsylvania Acad. Sci. Proc. 1968, v. 42, p. 187-189, illus., 1969. 


Measured sections and detailed lithologic descriptions from the base to top of Elk 
Mountain about 5 miles west of the Lackawanna syncline in Susquehanna County, 
Pennsylvania, show that the entire ridge is comprised of gray-green, cross-bedded 
sandstones and red siltstones of the Catskill Formation. The rocks at Elk Mountain 
are not the Pocono Formation as shown on the geologic map of Pennsylvania. 
—Authors’ abstract 


07965 Glancy, Patrick A. Watcr-rcsources appraisal of Mesquite-Ivanpah Valley area, 


Nevada and California: Nevada Div. Water Resources, Water Resources-Reconn. 
Ser. Rept. 46, 57 p., illus., tables, 1968. 


Precipitation within the Mesquite-Ilvanpah Valley area is the source of virtually all 
the water resources. Principally known and developed aquifers occur in the valley fill 
at relatively shallow depths; however, abundant carbonate rocks constitute an unex- 
plored but probably significant ground-water system. Natural ground-water 
discharge in Mesquite Valley is by cvapotranspiration, but discharge from the 
remaining valleys apparently is entirely by subsurface outflow to adjacent valleys. 
Chemical analyses from 29 underground sources show that water quality ranges from 
good to very poor.—from Author’s abstract 


Glaser, John D. See Atlantic Coastal Plain Geol. Assoc. 08017 
Glass, Herbert D. See Kempton, John P. 02857 


08058 Godard, J. D. Geology of the Halfway Lake area (west half), N.T.S. Map 63-0-1, 


The Pas mining district, Manitoba: Manitoba Dept. Mines and Nat. Resources Mines 
Br. Pub. 64-5, 20 p., table, geol. map, 1968. 


All rocks here are assumed to be Precambrian, in places overlain by glacial deposits, 
recent alluvium, and swamps. Oldest strata are conformable paragneisscs, granulites, 
and amphibolites with minor magnetite-bearing metasedimentary remnants. Most of 
them are folded and regionally metamorphosed to moderately high degree and have 
been widely granitized. Ultramafic to felsic intrusives are predominantly granitic, 
promising nickel occurrences may be associated with serpentinized peridotite. 
Granitic rocks range from gray tonalite and granodiorite to pink granite and peg- 
matite-aplite phased syenite. The dominant northeast structural trend is marked by 
gneissic layering and foliation. Major faults and lineaments tend to parallel the re- 
gional strike of formations; surface traces are concealed in clongated low topo- 
graphic features. —-GDC 


02873 Goebel, Edwin D.; Sweet, Walter C.; Hilpman, Paul L. Late Devonian age of a 


mixed conodont fauna from a core in southwestern Kansas [abs.]: Geol. Soc. Amer- 
ica Abs. with Programs 1969, pt. 6, North-Central Sec., p. 18, 1969. 


Goldthwait, R. P. See Dreimanis, A. 02887 
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Goldthwait, Richard P. See McKenzie, Garry D. 02855 

Goles, Gordon. See Williams, Howel. 07746 

Goodchild, M. F. See Ford, D. C. 07785 

Goodman, R. E. See Mahtab, M. A. 02600 


Gooris, Raymond J. See Skinner, Morris F. 07990 


02791 Granger, H. C.; Warren, C. G. Unstable sulfur compounds and the origin of roll- 


type uranium deposits: Econ. Geology, v. 64, no. 2, p. 160-171, illus., 1969. 


Anomalous concentrations of iron sulfides found at roll fronts are believed to result 
from limited oxidation and mobilization of reduced sulfur species from carlier 
formed pyrite within the more extensively oxidized core of the roll. Laboratory ex- 
periments and chemical theory suggest that the reactions need not be biogenic, and 
that the sulfur of the reconstituted pyrite could be isotopically indistinguishable from 
biogenic sulfur. Sulfite formed by limited oxidation slowly decomposes to sulfate 
and sulfides, and because the sulfate-producing reaction is irreversible at low 
temperature, only the reduced sulfur species are available for further oxidation- 
reduction reactions. —WSW 


Gray, K. E. See Seth, M. S. 02582 
Gray, K. E. See Podio-L., A. 02602 


07793 Green, John C. Varicties of flows in the North Shore Volcanic Group, Minnesota 


[abs.], in Inst. Lake Superior Geology, 14th Ann., 1968, Tech. Sess. Abs.: Superior, 
Wis., Wisconsin State Univ., p. 52-53, table, 1968. 


08056 Green, L. H. Lode mining potential of Yukon Territory: Canada Geol. Survey 


Paper 67-36, 28 p., illus., table, 1968. 


Economy of the Yukon has been based on the mineral industry since discovery of the 
Klondike gold fields in 1896; total value of production since that date is about a half 
billion dollars comprised mainly of placer gold from the Klondike and smaller gold 
ficlds and of silver, lead, zinc, and cadmium from high-grade deposits of the Mayo 
district. Production will continue but on a reduced scale following cessation in 1966 
of dredging operations in the Klondike and partial curtailment of operations in the 
Mayo district. However, annual valuc of mineral production should rise in the next 
few years as new asbestos and copper properties, and possibly large recently 
discovered deposits of base metals are brought into production. Many known 
showings are described briefly and certain conclusions as to cconomic importance of 
various types of deposits are suggested.— from Author’s abstract 


07716 Greenfield, B. James; Misiaszek, Edward T. Vibration-settlement characteristics of 


four gradations of Ottawa sand, in International symposium on wave propagation and 
dynamic properties of earth materials, Albuquerque, N. Mex., 1967, Proc.: Al- 
buquerque, N. Mex., Univ. New Mexico Press, p. 787-795, illus., 1968. 


The resonant frequency, degree of saturation of soil, gradation of soil, elapsed time 
of vibratory loading, and ratio of vibratory dynamic force to surcharge weight ap- 
plied have significant effects on settlement of soils during dynamic vibratory testing. 
Some of these parameters are considered in this paper with the purpose of observing 
settlements of distinct gradations of a cohesionless soil subjected to different dynam- 
ic vibratory loadings. It is shown that a definite resonant frequency was obtained for 
each of four gradations of Ottawa sand used, resonance is dependent only on 
frequency and amplitude of vibration in that the combination of the two must give 
the critical acceleration needed for this resonant point to occur, and the size and 
weight of individual cohesionless sand particles influence the change in void ratio 
during vibratory loading.— from Authors’ abstract 


Gregory, A. R. See Podio-L., A. 02602 
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07748 Grice, R. H. Hydrogeology of the jointed dolomites, Grand Rapids hydroelectric 
wer station, Manitoba, Canada: Geol. Soc. America Eng. Geology Case Histories, 
no. 6, p. 33-48, illus., tables, 1968. 


The reservoir area is underlain by Ordovician and Silurian dolomites with a scattered 
cover of tills and glaciolacustrine silts. There are many sink holes in the dolomite. 
The distribution of joints and joint fillings in the different lithological units were 
mapped and statistically analyzed, and a quantitative ground-water flow technique 
was devised using the natural vertical water velocity profiles in uncased NX-sized 
drill holes. A grout curtain was devised from the exploration and research data. Since 
completion, continuous observations have demonstrated the evolution of the in- 
duced ground-water regimen, confirmed the effectiveness of the control measures 
(grout curtain and pressure relief holes), and provided data for the development and 
further testing of the analytical procedures for ground-water flow analysis.—from 
Author’s abstract 


02636 Griesemer, Allan D.; Singler, Charles R. A device for measuring dip direction of 
inclined strata in the laboratory [abs. ]: Nebraska Acad. Sci. Proc., 79th Ann. Mtg., p. 
26, 1969. 


Griffin, W. L. See Sims, P. K. 07820 
Grim, Paul J. See Erickson, Barrett H. 02834 
Grosmangin, Michel. See Quint, Michel. 02651 


02874 Gross, David L.; Moran, Stephen R. Tcxtural and mineralogical gradations within 
tills of the Allegheny Plateau [abs.]: Geol. Soc. America Abs. with Programs 1969, 
pt. 6, North-Central Sec., p. 18-19, 1969. 


Gross, David L. See Johnson, W. Hilton. 02883 


02788 Guilbert, J. M.; Lowell, J. D. Latcral and vertical alteration mineralization zoning 
in porphyry copper deposits [ abs. ]: Econ. Geology, v. 64, no. I, p. 118-119, 1969. 


08061 Guilday, John E, Pleistocene zoogeography of the lemming Dicrostonyx 
(Cricetidae: Rodentia), a reevaluation, in Fauna of the Little Box Elder cave, Con- 
verse County, Wyoming: Colorado Univ. Studies Ser. Earth Sci., no. 6, p. 61-71, il- 
lus., table, 1968. 


Eastern (Dicrostonyx hudsonius) and western (D. torquatus) modern Arctic 
lemmings are paralleled by two fossil finds south of the Wisconsin moraine in Paris 
cave, Pa., and in Wyoming. A genetic separation is implied which antedates the for- 
mation of Hudson Bay. Two possibilities occur: (1) no continuous tundra belt oc- 
curred in periglacial North America and the two stocks were isolated before or dur- 
ing Wisconsin time, and have preserved their identity; or (2) a continuous periglacial 
belt supported the lemming, the castern forms of which were split off from the 
western by the formation of Veleon Bay after the ice retreated.—H 


07892 Gussow, William C. Migration of reservoir fluids: Jour. Petroleum Technology, v. 
20, no. 4, p. 353-363, illus., 1968. 


The principle of differential entrapment of oil and gas is reviewed and updated, and 
geological evidence for selective trapping of oil and gas is illustrated. Under superim- 
posed hydrodynamic conditions, oil and gas accumulations are modified in ac- 
cordance with the hydrodynamic gradient, causing tilted interfaces, spilling, and 
remigration. When folding and faulting are superposed on a basin with oil and gas ac- 
cumulations, the oil and gas usually remigrate into the new structures in accordance 
with the principle of differential entrapment, and these new accumulations conform 
to existing hydrology. How undersaturated oils are formed, why crudes have different 
GOR’s, and the origin and significance of saturation pressures and how these are 
used for determining time of accumulation are discussed.—from Author’s abstract 
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02736 Hacquebard, Peter A.; Donaldson, J. Roger. Carboniferous coal deposition as. 
sociated with flood-plain and limnic environments in Nova Scotia, in Environments 
of coal deposition—Geol. Soc. America, Coal Geology Div., Ann. Mtg., 1964, Sym. 
posium: Geol. Soc. America Spec. Paper 114, p. 143-191, 1969. 


0287 


In the Sydney coalfield, normal-banded autochthonous coals accumulated in a flood 
plain environment with two main river channels. The interaction between fluvial 
sedimentation and peat deposition is illustrated. The environmental change in the , 
peat swamps has been interpreted from petrographic variations within the coals. It is 767 
shown that forest-moor and reed-moor environments predominated. Rapid sub. 
sidence with early burial of peat beds is indicated. In the Pictou coalfield, micro. 
banded hypautochthonous coals accumulated in a narrow intermontane lake basin, 
A lithofacies map shows lacustrine sediments in the central part of the basin with flu. 
viatile deposits at the margin. Uniform ecological conditions arc indicated. A slowly 
subsiding basin with simultaneous accumulation of peat and clastic materials js 
postulated.—from Authors’ abstract 


02652 Hadidiacos, C. G. Solid-state temperature controller: Jour. Geology, v. 77, no. 3, p. 027¢ 
365-367, illus., 1969. 


A temperature controller for nichrome-wound electric furnaces employs silicon-con 
trolled rectifiers. The controller senses changes in the resistance of a 4-mil platinum 
wire that is inside the furnace winding. The operating temperature is set to 1°C when 
starting at room temperature, an crror signal is gencrated by the difference in poten- 
tial between sensing clement and the point set in the controller, and this signal is am- 
plified and applied to a rate generator that triggers the silicon-controlled rectifiers 
which apply power to the furnace. As the sensing potential decreases to 10 mv the 
applied power drops in proportion until a steady-state phase-controlled power is ap- 
plied. A schematic diagram is given.—FB 


02794 Hagni, Richard D.; Masiello, R. A.; Tumialan, P. H. Metamorphic aspects of the 
magnetite-hematite deposit at Benson Mines, New York: Econ. Geology, v. 64, no. 2, 
p. 183-190, illus., 1969. 


077 


Garnet, sillimanite, and plagioclase rim and poikiloblastically enclose some iron-ox- 
ide and sulfide grains, and iron-oxide grains similarly enclose sulfides. Late sulfides 
vein silicates, iron-oxides, and carly sulfides. Long axes of ovate ore grains tend to lie 
within biotite-foliation planes, and to be concentrated in the direction of sillimanite 
lineations. These relationships show that some opaque minerals were present at the 
time of metamorphism, and are consistent with introduction during or before 


metamorphism, or even with their existence as original syngenetic constituents of 
the host rocks. —WSW 


02876 Hails, John R.; Hoyt, John H. The significance and limitations of statistical parame- 
ters for distinguishing sedimentary environments of the Georgia Coastal Plain [abs. |: 
Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Scc., p. 19-20, 
1969. 


Haisler, J. B. See Theisen, J. G. 07727 


07891 Halbouty, Michel T. Needed—Greater teamwork between disciplines: Jour. 
Petroleum Technology, v. 20, no. 6, p. 555-558, 1968. 


Predictions of the nation’s future growth indicate a need for petroleum reserves. The 
combined efforts of new geological, geophysical, and engineering thinking are neces- 07 
sary to meet this challenge. A strong and binding coordination, fostered by manage- 
ment, of the geologists, geophysicists, and engineers would result in discovery of new 
reserves and also would enable the industry to meet the heavy requirements of the fu- 
ture.—from Author's summary 


Hall, G. F. See Khangarot, A. S. 02858 








N as. 
nents 
Sym. 


ood 
Vial 
1 the 
It is 
Sub. 
icro- 
asin, 
 flu- 
owly 
Is is 


DX- 
les 
lie 
ite 
he 
re 
of 


e- 


0, 


ir. 


le 











ABSTRACTS 1827 





02877 Hall, G. F.; Wilding, L. P.; Drees, L. R. Some physical, chemical and mineralogical 


properties of a loess-covered Illinoian terrace along the Hocking River, Ohio [abs. ]: 
Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 20, 1969. 


Hall, G. F. See Wilding, L. P. 02945 
Hall, J. R., Jr. See Drnevich, V. P. 07723 


07879 Haman, Peter J. Photogeologic analysis: Mining in Canada, September/August, p. 


10-13, illus., 1968. 


Photogeologic analysis at the cast arm of Great Slave Lake shows that Taltson River 
marks a dividing line between granite/gneiss and younger rocks (sedimentary, ). 
Statistical analysis of trends of folds and fractures helps to interpret the stress orien- 
tation of the dominant phase of structural deformation.—Author’s abstract 


Hamelin, Louis-Edmond. See Cailleux, Andre. 07994 


02704 Hammack, Gregory W. Log analyses using the time share computer system, in 


SPWLA Logging Symposium, 10th Ann., Houston, Tex., 1969, Trans.: Houston, 
Tex., Soc. Prof. Well Log Analysts, p. R1-R21, illus., tables, 1969. 


This paper discusses the utilization of a computer system where the log analyst has 
accessibility to a computer and is able to process his logs in the office. Through this 
sytem, called computer time sharing, the log analyst using an office control console 
unit has complete control of the input data, parameter constants, and other pertinent 
information. The computed results become available almost immediately, thus allow- 
ing the analyst to monitor the output. The flexibility of this system allows the analyst 
to stop the computer, alter any portion of input data or program, and then continue 
with the computations. The final results are available in a minimum amount of time. 
The final output can be in both tabular and graphical form.—KAF 


07730 Hampton, Delon; Wetzel, Richard A. Stress wave propagation in confined soils, in 


International symposium on wave propagation and dynamic properties of earth 
materials, Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New 
Mexico Press, p. 433-442, illus., tables, 1968. 


Phenomena involved with the propagation of air-induced stress waves in soil were in- 
vestigated in experiments on Edgar Plastic Kaolin (EPK) clay and Ottawa sand. The 
soil specimens were loaded with over pressures in the range of from approximately 
50 to 300 psi. The overpressure wave shape utilized in the tests considered herein 
had a dwell time of peak pressure of approximately | msec. Stress-time and strain- 
time relationships were measured at various points along the length of the specimen. 
Experimental data are compared with theoretical predictions of a linear hysteretic 
model in the case of Ottawa sand, and a constant tan 6 viscoelastic model, in the case 
of the EPK clay. It was found that in both cases the theories could be used to 
reasonably approximate the experimental results with proper evaluation of critical 
attenuation parameters to be input with the theories.— Authors’ abstract 


02603 Hancox, N. L. An experimental test of the cutting and rejoining model for 


representing porous bodies: Soc. Petroleum Engineers A.I.M.E. Trans., v. 243 (pt. 
2), p. 13-17, illus., reprinted 1969; originally published 1968. 


This paper was published originally in Soc. Petroleum Engineers Jour., v. 8, no. 1, p. 
13-17, 1968. See Abstracts of North American Geology for August 1968.—MCM 


07908 Hansen, Kaj. Glacialgeologiske og sedimentologiske undersogelser ved Ege, Vest- 


gronland [with English abs. ]: Dansk Geol. Foren. Medd., v. 18, nos. 3-4, p. 306-314, 
illus., table, 1968. 


At Bay Ege in West Greenland the ice front ends at a ten to twenty meter high ter- 
minal moraine consisting of stones but with an increasing content of fine grained 
material in the interior. In the southern part of the Bay, Eqip Sermia Glacier reaches 
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the sea. Its former lateral moraine has cut off a lagoon, where brooks flow down from 
the interior of Nunap Kidglinga with so large a discharge that no water from the Bay 
can enter the lagoon in spite of a tide amplitude of three meters.—from Author's Ep. 
glish abstract 


Hanson, H. See Hozik, M. J.02715 


Harding, Samuel T.; Algermissen, S. T. Focal mechanism of the Prince William 
Sound, Alaska earthquake of March 28, 1964: Scismol. Soc. America Bull., v. 59, no, 
2, p. 799-811, illus., tables, 1969. 


Two nodal planes for P were determined using a combination of P-wave first motion 
and S-wave polarization data and from S-wave data alone. The S-wave polarization 
error is slightly lower for a type II than for a type I mechanism. The type I mechanism 
solution indicates a predominately dip-slip faulting on a steeply dipping plane. The 
preferred solution is a type II mechanism with the following P-nodal planes: strike N. 
62° E., dip 82° S. (a plane); strike N. 22° W., dip 52° W. (6 plane). Two solutions are 
possible; right lateral faulting which strikes northeast; or, left lateral faulting which 
strikes northwest. Both possible fault planes dip steeply.— Authors’ abstract 


Harrill, J. R.; Worts, G. F., Jr. Estimated water use in Nevada, 1950-65: Nevada 
Div. Water Resources, Water Resources Inf. Ser. Rept. 7, 37 p., illus., tables, 1968. 


Estimated withdrawal from streams and ground water in Nevada has increased from 
about 1.8 million acre-feet in 1950 to about 2.3 million acre-feet in 1965. Use of 
ground water has increased from 190,000 to 540,000 acre-feet. Irrigation use ac- 
counts for 93 percent of total withdrawals, As surface-water resources already have 
been developed fully, most of future increased demand probably will be provided by 
ground water, [Additional information is needed for further planning and for water 
management. ]—/from Authors’ abstract 


07957 Harris, Lloyd A. Wapclia East field, DeWitt County, Illinois, in Geology and 


petroleum production of the Illinois basin, a symposium — Illinois and Indiana-Ken- 
tucky Geol. Socs,: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 243-247, illus., 
table, 1968. 

Harrison, Stanley C. See Jacka, Alonzo D. 08004 


Hasenmueller, Walter A. See Swect, Walter C. 02952 


0291S Haskell, N, A. Elastic displacements in the near-field of a propagating fault: 


Seismol. Soc. America Bull., v. 59, no. 2, p. 865-908, illus., table, 1969. 


Displacement, particle velocity, and acceleration wave forms in the near field of a 
propagating fault have been computed by numerical integration of the Green’s func- 
tion integrals for an infinite medium. The calculated wave forms in the vicinity of the 
fault plane are quite similar to those observed at the strong motion station nearest the 
fault plane at the Parkficld earthquake. This suggests that the propagating ramp time 
function is roughly representative of the main features of the dislocation motion on 
the fault plane, but that the actual motion has somewhat more high frequency com- 
plexity. Calculated amplitudes indicate that the average final dislocation on the fault 
at the Parkfield earthquake was much greater than the offsets observed on the visible 
surface trace.—from Author’s abstract 


07813 Haskin, Larry. Rare-earth clements in the Duluth gabbro [abs. }, in Inst. Lake Su- 


perior Geology, 14th Ann., 1968, Tech. Sess. Abs.: Superior, Wis., Wisconsin State 
Univ., p. 10, 1968. 


08027 Haskin, Larry A.; Haskin, Mary A,; Frey, Fred A.; Wildeman, Thomas R. Relative 


and absolute terrestrial abundances of the rare earths, in Origin and distribution of 
the elements (L. H. Ahrens, editor): Oxford, England, and New York, Pergamon 
Press (Internat. Ser. Mons. Earth Scj., V. 30), p. 889-911, illus., tables; discussion, p. 
911-912, 1968. 
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Results of analyses of composite samples of igneous and sedimentary rocks and chon- 
drites are reported and used as the basis for testing the empirical theory for the frac- 
tionation of rare carth clements (including the lanthanides and yttrium) between 
liquid and solid phases of a crystallizing melt. Relative abundances were found to be 
essentially similar in the terrestrial materials, but significant differences were also ob- 
served. Both Eu and Ce exhibited anomalous abundances. A decrease in relative Eu 
content by about a factor of two between 3.5-1.5 billion years ago is postulated.—MS 


Haskin, Mary A. See Haskin, Larry A. 08027 


08053 Haught, Oscar L. Geology of the Charleston area: West Virginia Geol. Survey Bull. 


34, 38 p., illus., geol. map, 1968. 


Exposed rocks of the area belong to the four divisions of the Pennsylvanian; Dunkard 
beds are not present. Almost all are nonmarine and were laid down in floodplains or 
in fresh-water bodies; they consist of sandstone, siltstones, and shales, with many thin 
coal beds, and grade laterally into cach other. Mcasured sections are included. 
Kanawha County is one of the main coal-producing areas in the State, but the Char- 
leston area now mines very little. Gas production is now more important than oil. 
Sandstone for building, and clay for bricks are produced also. A mincral resources 
map and geologic map accompany the report.—ESL 


Havenor, Kay C. Structure, stratigraphy, and hydrogeology of the northern 
Roswell artesian basin, Chaves County, New Mexico: New Mexico Bur. Mines and 
Mineral Resources Circ. 93, 30 p., illus., tables, 1968. 


Three structural blocks are delineated by four fault zones in this area. Permian strata 
—Glorieta Sandstone, lower and upper San Andres Limestone, and most of the Arte- 
sia Group—most uniform in the Orchard Park block, correlate with the complete 
subsurface section cast of the basin. The artesian aquifer is in upper San Andres and 
overlying Grayburg formations, shallow aquifers are in the Seven Rivers Formation 
and alluvium. The Slaughter zone, lower San Andres, produces hydrocarbons to the 
southeast; its saline water encroaching the Roswell block is probably inhibited from 
moving into the Orchard Park block by the Queen aquitard on downthrown side of 
the YO fault. Erosion ofthe Roswell block left collapse breccia and residual terra ros- 
salike clay, a more leaky Artesia aquitard. The Six Mile block, grabenlike but tilted, 
has a more complete San Andres section, but in part no Artesia. —GDC 


07840 Hawn, Margaret H. Eldorado Consolidated field (Waltersburg pool), Saline Coun- 


ty, Illinois, in Geology and petroleum production of the Illinois basin, a symposium 
—Illinois and Indiana-Kentucky Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas As- 
soc., p. 97-100, illus., 1968. 


02678 Hays, James D.; Saito, Tsunemasa; Opdyke, Neil D.; Burckle, Lloyd R. Pliocene- 


Pleistocene sediments of the equatorial Pacific— Their paleomagnetic, biostrati- 
graphic, and climatic record: Geol. Soc. America Bull., v. 80, no. 8, p. 1481-1513, il- 
lus., tables, 1969. 


Ranges of selected species of diatoms, silicoflagellates, foraminifers and Radiolaria 
are compared with the record of geomagnetic reversals during the last 4.5 m.y. in 
eastern equatorial Pacific deep-sea cores. Establishment of true chronostratigraphic 
relations of these species allows dating of zonations of previous authors and provides 
absolute dates for worldwide correlation of marine sediments. Calcium carbonate cy- 
cles determined in four cores reveal cight cycles in the Brunhes series that can be 
correlated among cores and with the work of Arrhenius who equated carbonate 
peaks and troughs with glacial and interglacial stages. Paleomagnetic and C-14 
dating of the last carbonate high, synchronous with Wisconsin glaciation, supports 
Arrhenius’ interpretation. Eight major glacial fluctuations are indicated in the last 
700,000 yr. Comparisons are made also with climatic fluctuations in the Atlantic 
Ocean.— VSN 


02658 Hecht, Alan D. Miocene distribution of molluscan provinces along the east coast of 


the United States: Geol. Soc. America Bull., v. 80, no. 8, p. 1617-1620, illus., 1969. 
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Three major faunal provinces are defined for the cast coast of the United States 
based on Q-mode analysis of 110 living bivalves and 70 gastropods. Major discon. 
tinuities in distribution exist at Cape Cod and at Cape Hatteras. The Hatteras break 
can be attributed to a temperature barrier imposed by the Gulf Stream, while Cape 
Cod break can be attributed to a temperature barricr imposed by southward-flowing 
arctic currents. Distribution of Miocene mollusks, when analyzed by cluster analysis 
and compared to the recent model, shows no major discontinuity between Florida 
and New Jersey. No discontinuity is observed when only the percent of Species 
crossing station boundaries is considered. Within this region, no major temperature 
barrier to molluscan distribution cxisted during the Miocene.—Author’s abstract 


02683 Heimlich, R. A. Cylindrical columnar joints in Precambrian mafic dikes, Bighorn 


Mountains, Wyoming: Jour. Geology, v. 77, no. 3, p. 371-374, illus., 1969. 


Cylindrical columnar jointing occurs in Precambrian diabase dikes in the Bighom 
Mountains, Wyoming. These joints are found at random locations along several 
steeply dipping dikes that are 50 to 100 feet thick. The columns produced by these 
joints are circular or clliptical in cross section, 3 to 10 feet in diameter, continuous 
across the width of the dike, and have their major axcs perpendicular to the outer 
dike walls. This jointing probably formed by shrinkage attendant on cooling.—from 
Author’s abstract 


Helander, Donald P. See Konen, Charles E. 02703 


02748 Helgeson, Harold C.; Garrels, Robert M.; Mackenzie, Fred T. Evaluation of irrevers- 


ible reactions in geochemical processes involving minerals and aqueous solutions 
—[Pt.] 2, Applications: Geochim. ct Cosmochim. Acta, v. 33, no. 4, p. 455-481, il- 
lus., 1969. 


Equilibrium relations among common rock-forming minerals and aqucous solutions 
over a range of temperatures and pressures are known experimentally for a number 
of systems and can be calculated for others. This information permits prediction of 
the mass transfer involved in chemical reactions characteristic of geochemical 
processes. Calculations of this kind are used to examine various chemical and geolog- 
ic implications of irreversibility in idealized models of weathering, evaporative con- 
centration, diagenesis, hydrothermal rock alteration, and ore deposition. —Authors’ 
abstract 


07739 Heller, Lyman W.; Weiss, Richard A. Ground motion transmission from surface 


sources, in International symposium on wave propagation and dynamic properties of 
earth materials, Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. 
New Mexico Press, p. 71-84, illus., 1968. 


The characteristics of the ground motion in the far-field due to an energy source 
located on the surface of the ground are shown to depend on the size, shape, and 
orientation of the surface source as well as on the frequency spectrum and the result- 
ing pressure distribution under the source. Relationships among these variables are 
deduced and illustrated. A method for estimating the far-field motion from field mea- 
surements, using a small vibrator, is described. Predicted and measured far-field mo- 
tions from surface sources are compared.— Authors’ abstract 


07938 Helmboldt, D. Porter field, in Symposium on Michigan oil and gas fields: [Lansing, 


Mich. ] Michigan Basin Geol. Soc., p. 137-142, illus., 1968. 
Henrickson, G. E. See Doonan, C. J. 02764 
Hessler, James L. See Flemal, Ronald C. 02870 


Hester, Norman C.; Lamar, J. E. Peat and humus in Illinois: Illinois Geol. Survey 
Indus. Minerals Notes 37, 14 p., illus., tables, 1969. 


Peat deposits of Illinois have been worked for over 100 years. The present industry is 
located near Morrison in northwestern Illinois and in Lake, Kane, and McHenry 
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Counties in the northeastern section; undeveloped deposits also exist. Peat is now 
used principally for horticultural purposes, as is the humus produced in northeastern 
Illinois. Examination of the peats shows them to be chiefly of the reed-and-sedge 
variety, but moss peat occurs in some areas. Chemical and physical test data indicate 
characteristics of the peat.— from Authors’ abstract 


02878 Hester, Norman C.; DuMontelle, Paul B. A Pleistocene mud flow along the Shel- 


byville moraine front, Macon County, Illinois [abs.]: Geol. Soc. America Abs. with 
Programs 1969, pt. 6, North-Central Sec., p. 20-21, 1969. 


Higgins, Gary H. See Teller, Edward. 07863 


Higgins, Michael W.; Waters, Aaron C. Newberry caldera ficld trip, in Andesite 
conference guidebook—Internat. Upper Mantle Proj. Sci. Rept. 16-S: Oregon Dept. 
Geology and Mineral Industries Bull. 62, p. 59-77, illus., table, 1968. 


Highly viscous rhyolite and minor dacite flows were crupted first (in the history 
available), probably from intersecting fissures, and probably attending the collapse 
of an earlier caldera. Andesite was crupted next and flowed for as much as six miles 
down the shield. Next, scoria was crupted and covered the andesites. By this time the 
caldera could support lakes and phreatic eruptions followed, depositing mafic tuffs 
with graded bedding. A welded tuff was deposited on the cast wall of the old caldera, 
basalts and andesites on the west wall, and scoria on the south wall. Faulting on a 
north-south trending zone dropped the western part of the summit and part of the 
caldera. Much rhyolite was crupted with the collapse of the core to form the present 
caldera. Stratigraphic sections of Newberry caldera with petrographic descriptions 
are given. A road log for a 5-stop field trip is included, with many colored cross sec- 
tions of the caldera walls.—HRC 


High, Lee R., Jr. See Picard, M. Dane. 02609 


02879 High, Lee R., Jr.; Picard, M. Dane. Scdimentary cycles in Green River Formation 


(Eocene)—A modification of Walther’s law [abs.]: Geol. Soc. America Abs. with 
Programs 1969, pt. 6, North-Central Sec., p. 21, 1969. 


Hill, F. E. See Barbour, R. F. 07944 
Hilpman, Paul L. See Gocbel, Edwin D. 02873 
Hinkley, Kenneth. See Flemal, Ronald C. 02870 


08054 Hirschfeld, Sue E.; Webb, S. David. Plio-Pleistocene megalonychid sloths of North 


America: Florida State Mus. Bull. Biol. Sci., v. 12, no. 5, p. 213-296, illus., tables, 
1968. 


The oldest sloths found in North America are three middle Pliocene Hemphyllian 
genera, two of the megalonychids. The genus Megalonyx appears to have been 
widespread by that time, with great variability in dentition. Most primitive is M. 
mathisi n.sp., from the upper Mehrtens Formation, Merced County, Calif.; M. cur- 
videns from Sioux County, Nebr., has shorter cheek teeth and narrower caniniforms 
than later species; M. leptostomus, late Blancan from Cita Canyon Tex., shows small 
cranial, dental, and podial differences from typical late Pleistocene species; the name 
M. leptonyx is in doubt. The carliest megalonychid from North America, 
Pliometanastes protistus n.gen., n.sp., from Alachua County, Fla., is described, ,P. ga- 
lushai n.sp., from New Mexico, and other western records are presented. The two 
genera stem from a common Mio-Pliocene stock.—G 


02708 Ho, T. Y.; Marcus, Leslie F.; Berger, Rainer. Radiocarbon dating of petroleum-im- 


pregnated bone from tar pits at Rancho La Brea, California: Science, v. 164, no. 
3883, p. 1051-1052, table, 1969. 


A liquid-chromatography method has been developed for the separation of amino 
acids with the same specific activity in radiocarbon from bones impregnated with 
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isotopically dead petroleum compounds found in the La Brea tar pits. This technique 
permits the application of radiocarbon dating to such bone assemblages.—Authors’ 
abstract 



































02808 Hobson, G. D.; MacAulay, H. A. A scismic reconnaissance survey of the Athabasca 
Formation, Alberta and Saskatchewan (part of 74) (A co-operative venture with the 
Saskatchewan Department of Mineral Resources): Canada Geol. Survey Paper 69. 
18, 23 p., illus., 1969. 


The Athabasca Formation covers an area of approximately 40,000 sq mi of northem 
Saskatchewan and Alberta. A reconnaissance scismic refraction survey has revealed 
that the thickness of sedimentary rocks in this area exceeds 5,000 feet. Basement 
structural trends have been recognized and related to known geological features. The 
regional topography of the basement rocks has been determined from the scismic 
data, but the spacing of data is too great to indicate local basement relicf, which may 
be considerable. Both refraction and reflection surveys have been conducted. The 
refraction technique is a useful tool and the reflection technique, using a portable 
hammer scismograph, shows promise.—Authors’ abstract 


02825 Hoffer, Jerry M. The San Miguce! lava flow, Dona Ana County, New Mexico: Geol, 
Soc. America Bull., v. 80, no. 7, p. 1409-1413, illus., table, 1969. 


The San Miguel lava flow is a porphyritic olivine basalt erupted from a small cinder 
cone on the castern edge of the La Mesa surface in south-central New Mexico 10 
miles south of Las Cruces. The clongate pattern of the flow and its present position 
indicate extrusion of the flow followed a pre-existing drainage channel into the Rio 
Grande Valley. Texturally the flow is divisible into highly vesicular and scoriaccous 
top and bottom zones with a more dense, columnar interior. The phenocryst 
mineralogy, consisting of approximately equal amounts of plagioclase and olivine 
with subordinate pyroxene, suggests correlation with one of the flows from nearby 
Black Mountain. [This is supported by absolute age data.]— Author's abstract 


07833 Hoffman, Carlyle. Aden Consolidated and Aden South, Wayne and Hamilton 
Counties, Illinois, in Geology and petroleum production of the Illinois basin, a sym- 
posium— Illinois and Indiana-Kentucky Geol. Socs.: Mt. Vernon, Ill., Illinois Oil and 
Gas Assoc., p. 55-59, illus., table, 1968. 


08063 Holden, John C. Brackish water ostracodes from La Jolla submarine canyon, 7200 
+500 years before present: PaleoBios, no. 5, 8 p., illus., 1968 


Perissocytheridea meyerabichi in the Holocene offshore from San Dicgo, Calif., differ- 
ing from living species, confirm lagoonal origin of cliff-forming strata in La Jolla sub- 
marine canyon on which Shepard and Dill (1966) determined the age from a C-14 
date on a root. Five horizons, recollected at 10-ft intervals 27.5 to 16.0 m below sea 
level, were mostly barren; listed fossil assemblages show a few foraminifers and os- 
tracodes at 27.5, 21.5 and 16.0 m intervals. Perissocytheridea, one of a few os- 
tracodes restricted to brackish environments, is unknown today in likely southern 
California waters. The minus 16.0 horizon contained only P. meyerabichi, which 
represents almost half of the ostracode fauna at the root locality. This species has 
been observed from a Pleistocene outcrop of the Bay Point Formation in Carmel 
Canyon, but not in the normal marine facies at the type locality. —GDC 


08020 Holland, Heinrich D. The abundance of CO, in the Earth’s atmosphere through 
geologic time, in Origin and distribution of the elements (L. H. Ahrens, editor): Ox- 
ford, England, and New York, Pergamon Press (Internat. Ser. Mons. Earth Sci., V 
30), p. 949-953, illus.; discussion, p. 953-954, 1968. 


The residence time of carbon in the system consisting of the atmosphere, biosphere, 
and hydrosphere is geologically short. The CO, pressure in the atmosphere is deter- 
mined by the response of the system to changes in the input rate of carbon and by the 
efficiency with which the system can transfer carbon to the crust. This efficiency 1s 
controlled, at least in part, by a magnesium silicate-magnesium carbonate buffer 
system, that has probably prevented excursions of the atmospheric CO, pressure by 
more than a factor of four since Silurian times.—Author’s abstract 
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Holowaychuk, N. See Steiger, Joseph R. 02953 


07872 Holsinger, John R. The caves, karst, and subterranean drainage of Rye Cove, Scott 


County, Virginia [abs.]: Natl. Speleol. Soc. Bull., v.30, no. 2, p. 41-42, 1968. 
Honda, Masatake. See Matsuda, Hideki. 07925 
Hood, J. W. See Arnow, Ted. 02616 


02695 Hooke, Roger LeB.; Yang, Houng-Yi; Weiblen, Paul W. Desert varnish—An elec- 


tron probe study: Jour. Geology, v. 77, no. 3, p. 275-288, illus., tables, 1969. 


Cross sections of coatings of surface rocks from Death Valley and Deep Springs Val- 
ley, Calif., were polished and probed for Si, Al, Ti, Fe, Mn, Mg, Ca, and K. The 
coatings, which are less than 100 microns thick, usually are composed of two opti- 
cally indistinguishable layers: the outer rich in FeO and MnO, and the thinner inner 
layer rich in SiO, and some constituents also contained in the rock proper, such as 
Al,O, and K,O. Passing outward through the coating a decrease is noted in the ratio 
FeO: MnO, suggesting that Fe is Iess soluble than Mn in the solutions contributing to 
the formation of the varnish.—REW 


07980 Hooper, Kenneth. Benthonic foraminiferal depth-assemblages of the continental 


shelf off castern Canada: Maritime Sediments, v. 4, no. 3, p. 96-99, illus., 1968. 


Factor-vector analysis of 40 bottom sediment samples taken between English Point, 
Quebec, and Flemish Cap off Newfoundland, is interpreted as indicating seven 
benthonic foraminiferal depth assemblages, which are correlated with the main water 
mass layers. There is a general trend of decreasing grain size with depth. In all, 318 
species and varicties of Foraminifera were recognized. Depth assemblages are shown 
ona profile and listed. —ESL 


02779 Hopkins, D. M.; Nelson, C. H.; Tagg, A. R.; Wang, F. Exploration for minerals and 


fuels in the northern Bering Sea [abs, ]; Econ. Geology, v. 64, no, |, p. 116, 1969. 


02677 Hopkins, David M. (and others). Cretaceous, Tertiary, and carly Pleistocene rocks 


from the continental margin in the Bering Sea: Geol, Soc. America Bull., v. 80, no. 8, 
p. 1471-1480, illus., tables, 1969. 


Rocks dredged from the continental margin in castern Bering Sea in and near Pribilof 
Canyon indicate that the acoustic basement represents the upper surface of 
thoroughly lithified turbidite beds of graywacke and siltstone of Late Cretaceous age. 
The stratified sequence covering the basement is gently deformed and includes 
marine clastic and diatomaceous sediments ranging in age from middle or late 
Miocene through carly Pleistocene. Dense argillite, siltstone, and calcareous sand- 
stone of carly Tertiary age in and near Zhemchug Canyon probably represent an 
older part of this sequence, The main layered sequence accumulated above the 
acoustic basement in shallow water and, because the older beds now lie as much as 
1000 m below sea level, the continental margin must have undergone considerable 
subsidence during late Tertiary and Quaternary time. A rich pollen flora indicates 
that the shoreline lay only a few tens of kilometers away from the site of Pribilof 
Canyon during late Miocene time.— Authors’ abstract 


Hopkins, M. E. See Dapples, Edward C, 02730 
Horie, Kinuko, See Matsuda, Hideki, 07925 


02880 Horowitz, Alan Stanley. On the nomenclatorial diversity in Fistulipora McCoy and 


allied genera (Bryozoa) [abs.]: Geol. Soc. America Abs. with Programs | 969, pt. 6, 
North-Central Sec., p. 21-22, table, 1969. 


07798 Horton, J. W.; Brown, R. C.; Davidson, D, W.; Dickas, A. B,; Lunking, W,; Roubal, 


R. K. Interdisciplinary study of a selected area of Lake Superior—Progress report 
[abs.], in Inst. Lake Superior Geology, 14th Ann., 1968, Tech, Sess. Abs.: Superior, 
Wis., Wisconsin State Univ., p. 30-32, 1968, 
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Hoskins, Donald M. See Oliver, William A., Jr. 02818 


02819 Hottinger, H. Angelina Rose Messina, 1910-1968: Verein. Schweizer. Petroleum. 


Geologen u. Ingenieure Bull., v. 35, no. 88, p. 33, portrait, 1969. 


08016 Howells, Lewis W.; Stephens, Jerry C. Geology and water resources of Bead: 


County, South Dakota—Pt. 2, Water resources: South Dakota Geol. Survey Bull, |g 
65 p., illus., tables, 1968. ; 


Surface-water resources of Beadle County are relatively undeveloped as more than§ 
million acre-feet of water is stored in three aquifers in surficial deposits. Although 
the water is somewhat mineralized and of variable quality, about 3,200 acre-feet was 
pumped from about 700 wells in 1963 for irrigation, stock, domestic, and municipal 
supplies. Greatest potential for development is in areas where the major aquifers are 
more than 25 feet thick. Aquifers are recharged by infiltration of precipitation in the 
county and by underflow from adjacent areas; discharge is mostly by evapotranspira. 
tion and through wells. Niobrara Marl and Codell Sandstone in the east-central sec. 
tion, and Dakota Formation throughout the country supply artesian water for stock, 
domestic and muncipal use.—from Authors’ abstract 


Hoyle, W. R. See Schmidt, A. W. 07902 
Hoyt, John H. See Hails, John R. 02876 


Hozik, M. J.; Hanson, H. Contorted sediments in modern open beach sand 
Pennsylvania Acad. Sci. Proc. 1968, v. 42, p. 184-186, illus., 1969. 


A deformed wedge of sand approximately 50 feet wide with a maximum preserved 
thickness of about 3 feet, occurs about 2 feet below the surface of the beach at Assa- 
teague Island, Md. The wedge is under the berm, at the foot of the “primary dune”, 
and apparently of great Iength parallel to the shore. Deformation appears to have 
been caused by trapped air rising to the surface as described by K. O. Emery [1945] 
and H. B. Stewart [1956] in protected lagoons.—Authors’abstract 


Hrabar, S. See Friberg, J. F. 02871 


Hubbard, Harold A. Stratigraphic relationships of some Keweenawan rocks of 
Michigan and Wisconsin [abs.], in Inst. Lake Superior Geology, 14th Ann., 1968, 
Tech. Sess. Abs.: Superior, Wis., Wisconsin State Univ., p. 35-37, 1968 


Huddle, John W. See Oliver, William A., Jr. 02818 
Huddle, John W. See Klapper, Gilbert. 02860 
Hurley, W. D. See Parry, W. T. 02610 


Husebye, E. S. Direct measurement of dT/dA: Seismol. Soc. America Bull., v. 59, 
no. 2, p. 717-727, illus., tables, 1969. 


This paper describes and demonstrates a least square method for direct measurement 
of the wave parameter dT/dA. The information necessary for doing this is the coor- 
dinates of arbitrarily spaced scismic stations and relative arrival times of the phase 
under investigation. The dT/dA parameter is derived from a function in @ and), 
representing the variation of T over the array. An iteration loop is included for ex- 
amining and selecting a T-response function of simple form, i.c., containing few 
parameters, and thus making the method applicable even to arrays containing few 
stations. Using data from Jeffreys-Bullen tables where sometimes random errors are 
added, the dT/dA valucs at the array centers deviate less than 0.06 from the true 
valuc and the estimates have standard crrors around + 0.15.—Author’s abstract 


Hutchinson, Robert M. Computer used by geology faculty: Mines Mag., v. 58, no. 
5, p. 23-29, illus., 1968. 
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Uses of automatic data processing in geological study at the Colorado School of 
Mines Department of Geology are described for the following areas: (1) hydrology 
and engineering geology, (2) crystallography and mineralogy, (3) economic geology, 
(4) petrology, and (5) paleontology.—KAF 
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Bead 07755 Ignatieff, A. A review of rock mechanics applications in Canadian bedded deposits: 
Bull ry Canadian Mining and Metall. Bull., v. 61, no. 678, p. 1180-1184, 1968; Canadian 
i Inst. Mining and Metallurgy Trans., 1968, v. 71, p. 290-294, 1968. 


A practical picture of the effects of stress and of the structural environment in an ex- 


teat traction area in a bedded deposit is described, and the main factors of ground control 
eet was where principles of rock mechanics can be applied are discussed. Many bedded 
inicipal deposits, such as coals and evaporites, have pronounced deformation properties, and 
fers are there are limitations in making stress measurements within short distances of mine 
n in the openings. Measurement of movement of hanging wall and footwall of roadways and 
Nspira- extraction faces, as well as the sides of pillars, provides a most useful tool in assessing 
ral sec. ground stability.—from Author’s abstract 

“Stock, 


(7826 Illinois Geological Society; Indiana-Kentucky Geological Soc. Geology and petrole- 
um production of the Illinois basin—A symposium: Mt. Vernon, Ill., Illinois Oil and 
Gas Assoc., 293 p., illus., tables, 1968. 


Multiple porosity zones in Paleozoic strata less than 7,000 feet deep are distributed 
over the greater part of the Illinois basin, a 58,000 sq mi area in Illinois, southwestern 
sand Indiana, and western Kentucky. Test wells drilled during the past fifty years provide 
geological and enginccring data on the shallower Pennsylvanian and Upper Mississip- 
pian strata in the central part of the basin; considerably less is known of the underly- 


erved ing Lower Mississippian, Devonian, Silurian, Ordovician, and older strata except 
Assa- around the margins of the basin where they are closer to the surface. This symposium 
une, brings together the important aspects of the information—geologic setting, explora- 
have tion history, engineering accomplishments, production, and summaries of 35 
1945) representative oil and gas fields; pertinent papers are cited separately -MCM 


07829 Illinois Geological Survey. Oil and gas in Illinois, in Geology and petroleum produc- 
tion of the Illinois basin, a symposium—Illinois and Indiana-Kentucky Geol. Socs.: 


wat Mt. Vernon, Ill., Illinois Oil and gas Assoc., p. 33-35, illus., 1968. 

968, Drilling for oil and gas in Illinois has been almost continuous for about 100 years; 
with the discovery of the Casey pool in 1904, the importance of the state as an oil 
producing area was assured. The total amount of oil produced at the end of 1965 was 
more than 2.5 billion bbl. Oldest rocks that produce oil are in the Ordovician 
Trenton Formation; deepest production is at depths about 5,400 feet. In recent years 
production has come largely from Fayette, Marion, Lawrence, White, and Wayne 
Counties. Gas, except locally, is of no great economic significance. -MCM 

59, Indiana-Kentucky Geological Soc. See Illinois Geological Society. 07826 

Ingalls, R. W. See Bacon, L. O. 07817 

rent 

,0F- 08022 Ingerson, Earl. Introductory remarks, in Origin and distribution of the clements (L. 

ase H. Ahrens, editor): Oxford, England, and New York, Pergamon Press (Internat. Ser. 

A, Mons. Earth Sci., V. 30), p. xi-xvii, 1968. 

“4 Problems relating to abundance and distribution of elements, technique refinements, 

fow and new areas of research are summarized in these introductory remarks to the 

are proceedings volume of the symposium on the origin and distribution of the elements 
rue held in Paris in May 1967.—MS 


02676 Isacks, Bryan; Sykes, Lynn R.; Oliver, Jack. Focal mechanisms of deep and shallow 
10. earthquakes in the Tonga-Kermadec region and the tectonics of island arcs: Geol. 
Soc. Amcrica Bull., v. 80, no. 8, p. 1443-1469, illus., tables, 1969. 
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On the basis of solutions of focal mechanisms for shallow, intermediate, and dee 
focus carthquakes in the Fiji-Tonga-Kermadec region, a tectonic model is propose 
of an island arc development in which shallow carthquakes occur between a segment 
of the lithosphere that moves downward into the mantle and segments on the surface 
and deep earthquakes occur within the downgoing slab in response to compressional 
stress within it.— VSN 


Izett, Glen A. Petrography and chemistry of some Miocene ash beds in Colorado, 
Nebraska, and Wyoming [abs. ]: Geol. Soc. America Abs. with Programs 1969, pt. 5, 
Rocky Mtn. Sec., p. 35-36, table, 1969. 


08014 Jablonski, Leo A. Ground-water resources of Monmouth County, New Jersey: New 


Jersey Div. Water Policy and Supply Spec. Rept. 23, 117 p., illus., tables, geol. map, 
1968. 


Principal aquifers underlying Monmouth County occur in the Cretaccous Raritan, 
Magothy, Englishtown, and Wenonah Formations and Mount Laurel Sand. 
Paleocene Vincentown Formation, and Miocene Kirkwood Formation. Ground 
water constituted about 50 percent of total water use in 1958; withdrawal was at an 
average of 21.6 mgd in 1958, about 32 mgd in 1965, and is expected to increase to 
about 133 mgd by the year 2000. Aquifers in the Raritan and Magothy, the most 
productive, contribute little or no water directly to streams; however, further 
development should proceed with caution to assure that salt water docs not threaten 
existing supplies.— from Author’s abstract 


08004 Jacka, Alonzo D.; Beck, Ray H.; Saint Germain, Louis C.; Harrison, Stanley C, Per- 


mian deep-sea fans of the Delaware Mountain Group [Guadalupian], Delaware 
basin, in Guadalupian facies, Apache Mountains area, west Texas—SEPM Permian 
Basin Sec., 1968 Field Trip, Symposium and Guidebook: Soc. Econ. Palcontologists 
and Mincralogists Permian Basin Sec. Pub. 68-11, p. 49-90, illus., 1968. 


Margins of the Delaware basin were incised by numerous submarine canyons with as- 
sociated deep-sea fans which coalesced around the basin margin to form a compound 
apron or bajada. These ancient fans, consisting of channel, levee, overbank, and 
fringe deposits, are recorded in the Brushy Canyon, Cherry Canyon, and Bell Canyon 
Formations of the Delaware basin. The Cherry Canyon and Bell Canyon Formations 
consist of relatively thick clastic fans, which prograded far out into the basin, and 
thin carbonate fans, which extended basinward for shorter distances. Sediment 
economics and depositional processes that characterize the Delaware basin in Permi- 
an time were analogous to those operating in modern continental borderland basins 
off southern California.— from Authors’ abstract 


Jackson, S. A. See Beales, F. W. 07752 


02759 Jacob, Arthur F. Delta facies, Green River Formation, Carbon and Duchesne 


Counties, Utah [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 5, Rocky 
Mtn. Sec., p. 36-37, 1969. 


Jacobs, Alan M. Sand-silt-clay ratios of two Illinoian tills [abs. ]: Geol. Soc. Amer- 
ica Abs. with Programs 1969, pt. 6, North-Central Sec., p. 22-23, 1969. 


02804 Jaeger, J. C.; Cook, N. G. W. Fundamentals of rock mechanics: London, Methuen 


and Co. Ltd. (distributed in U.S.A. by Barnes and Noble), 513 p., illus., 1969. 


Emphasis in this text is placed on mechanical behavior of rock and those principles of 
mechanics necessary for rational interpretation of this behavior. Chapter headings 
are: rock as a material, analysis of stress and infinitesimal strain, friction, elasticity 
and strength of rock, linear elasticity, laboratory testing, effects of size and stress 
gradient, fluid pressure and flow in rocks, behavior of ductile materials, further 
problems in clasticity, time-dependent effects, crack phenomena and the mechanism 
of fracture, strain waves, state of stress underground, underground measurements, 
granular materials, geological applications, and mining and other engineering appli- 
cations. A bibliography and author and subject indexes are included.—MCM 
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92611 James, Allan; Smith, Wilbur; Bray, R. Eldon; John, E. C. Bingham district—A 


zoned porphyry ore deposit, in Guidebook of northern Utah: Utah Geol. and 
Mineralog. Survey Bull. 82, p. 200-213, illus, table, reprinted 1969; originally 
published 1961. 


The ores of the Bingham district—copper, molybdenum, gold, lead, and zinc—form a 
complex group of metal deposits centered on a small porphyry stock. Mineralization 
is well-zoned geographically with copper and molybdenum sulfides disseminated as 
grains and veiniets in a central granite and granite-porphyry core, and with copper 
mineralization spreading into the surrounding scdiments. This core zone is sur- 
rounded by two cylindrical zones, the inner rich in iron and the outer containing er- 
ratically distributed lode deposits of lead and zinc.— Authors’ introduction 


02882 Janssens, A. Middle Devonian rocks in the subsurface of northwestern Ohio [abs. ]: 


Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 23, 1969. 
Japp, R. D. See Yong, R. N. 07722 


Jeffery, H. G. See Emmett, L. F. 02741 


02815 Jehl, Joseph R., jr. Fossil grouse of the genus Dendragapus: San Diego Soc. Nat. 


History Trans., v. 15, no. 12, p. 165-174, illus., tables, 1969. 


Osteological variation in the Pleistocene and Recent populations of Dendragapus is 
reviewed. Two species of Dendragapus are recognized from late Pleistocene deposits 
of the western United States. Dendragapus lucasi, which was smaller than the extant 
D. obscurus, and D. g. gilli, a large, heavy-bodied grouse, are known only from Fossil 
Lake, Oregon. D. nannus, also described from the Fossil Lake deposits, is considered 
a synonym of D. lucasi. Another grousc, known from cave deposits of northern 
California, is tentatively described as a small, southern subspecies of gilli, 
Dendragapus gilli milleri n. subsp. Phylogenetic relationships between the Pleistocene 
grouse and D. vbscurus are not currently resolvable.—Author’s abstract 


Jennings, Paul C. See Nigam, Navin C. 02928 


Jensen, M. L. See Lovering, T. S. 02614 


02605 Jensen, Mead LeRoy. (cditor). Guidebook of northern Utah: Utah Geol. and 


Mincralog. Survey Bull. 82, 266 p., illus., tables, geol. maps, 1969. 


This volume contains fifteen articles dealing with different aspects of the geology, 
geography, and cconomic resources of northern Utah, each of which serves as 
background for a scries of ficld trips. These papers and the four ficld trip road logs 
are cited separately. The volume is dedicated to Bronson S. Stringham and Norman 
C. Williams whose biographies and portraits are included. —HRC 


07855 Jillson, Willard Rouse. Eucalyptocrinus foerstei, a new crinoid occurring in the 


Lower Silurian of Kentucky: Frankfort, Ky., Roberts Printing Co., 11 p., illus., 1968. 


The lower part of the dorsal cup of the crinoid from the Brassficld Limestone in 
northwestern Estill County is described and reconstructed. A portion of the stem and 
basal and radial plates only are preserved. —HRC 


07987 Jillson, Willard Rouse. Cluster of normal faulting in the northwestern Bluegrass re- 


gion of Kentucky: Kentucky Acad. Sci. Trans., v. 29, nos. 1-4, p. 29-31, illus., 1968. 
A group of 10 separate normal faults occurs within a rectangular area of 35 x 10 
miles, involving parts of Scott, Franklin, Henry, and Owen Counties. The strike of the 
long boundary is N. 38° W. A map and list is included, and a bibliography of sources 
is given for those wishing more detail. — ESL 


John, E. C. See James, Allan. 02611 
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02712 Johnson, G. C.; Kirkaldie, L.; Page, R. C. Method used by the Soil Conservation 
Service to estimate crosion and sedimentation rates in the Susquehanna River basin 
[abs. ]: Pennsylvania Acad. Sci. Proc. 1968, v. 42, p. 14, 1969. 
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02619 Johnson, G. Leonard; Closuit, Al W.; Pew, James A. Geologic and geophysical ob. 
servations in the northern Labrador Sea [with French and Russian abs.]: Arctic. y 
22, no. 1, p. 56-68, illus., 1969. ae 

































Recent investigations have yielded valuable information as to the morphology, struc. 
ture, and origin of the northern Labrador Sea. Indirect evidence indicates bottom 
current regimes may well control the dynamic processes of sedimentation. The by. 
ried Mid-Labrador Sea Ridge was traced to the sill of Davis Strait. It is postulated 
that this ridge represents a relic Mid-Oceanic Ridge which through axial growth 
separated the continental blocks of Greenland and Canada.— Authors’ abstract 


Johnson, Gerald W. See Teller, Edward. 07863 


02914 Johnson, Lane R. Array measurements of P velocities in the lower mantle: Seismol, 
Soc. America Bull., v. 59, no. 2, p. 973-1008, illus., tables, 1969. 


The extended array at the Tonto Forest Scismological Observatory in Arizona has 
been used to measure dT/dA of direct P waves from 212 earthquakes in the distance 
range 30° to 100°, and data have been inverted to obtain a velocity model for the 
lower mantle. Traveltimes calculated are in good agreement with empirical travel- 
times. The dT/dA data from different azimuths and focal depths are in reasonably 
good agreement with the exception of anomalously large values from carthquakes on 
the mid-Atlantic ridge; the effect of the core on measured values at distances greater 
than 90° is shown to be significant, and a correction is made. A curve fit to the dT/dA 
contains anomalous regions which may correspond to increased velocity gradients 
near depths of 830, 1000, 1230, 1540, 1910 and 2730 km. PcP times were used to 
estimate a core radius of 3481 km.—from Author’s abstract 


02701 Johnson, M. A.; Belderson, R. H. The tidal origin of some vertical sedimentary 
changes in cpicontinental seas: Jour. Geology, v. 77, no. 3, p. 353-357, 1969. 


Vertical changes in grain size and sedimentary structures are not necessarily related 
solely to changes in water depth or proximity to shore. Changes in velocity and 
direction of tidal currents can occur rapidly and result in distinct and diverse changes 
in patterns of sedimentation and types of sediment deposited. Factors causing tidal 
current changes, many of which have becn observed or theoretically calculated, in- 
clude changes in the overall size and shape of the basin, coastal configuration, cro- 
sional or depositional shore arcas, depth of water, degree of floor roughness, and 
even diastrophism in distant areas.— VES 


02883 Johnson, W. Hilton; Gross, David L.; Moran, Stephen R. Till stratigraphy of the 
Danville region, cast-central Illinois [abs. ]: Geol. Soc. America Abs. with Programs 
1969, pt. 6, North-Central Sec., p. 23-24, 1969. 


(2884 Jones, Lois M.; Faure, Gunter. The isotope geochemistry of strontium in Great Salt 
Lake, Utah [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Ce- 
ntral Sec., p. 24, 1969. 


02707 Jones, Robert W. Comparison of Columbia River Basalts and Snake River Basalts 
{abs.]: Northwest Sci., v. 43, no. 1, p. 37, 1969. 


07905 Jones, Walter B.; Varnedoe, William W., Jr. Caves of Madison County, Alabama: 
Alabama Geol. Survey Circ. 52, 177 p., illus., 1968. 


The report lists all known caves in the county, about 130, with respect to geographic 
location, and includes general information on the openings, passageways, 
speleothems, fauna, and temperatures; maps of most caves are included. The major- 
ty of the caves have resulted from subsurface crosion and solution of Mississippian 
limestones. Appendix A gives an alphabetical list with numbers, and B, the locations. 
A map showing cave locations accompanies the report.—ESL 
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Kahle, Anne B. See Ball, R. H.02777 





92924 Kaila, K. L. A new analytical method for finding the upper mantle velocity struc- 


ture from P and S wave travel times of deep earthquakes: Seismol. Soc. America 
Bull., v. 59, no. 2, p. 755-769, illus., tables, 1969. 


A new analytical method for the determination of velocity at the hypocenter of a 
deep earthquake has been developed using P- and S-wave traveltimes. This method 
makes use of the least square technique, making more quantitative estimates of the 
velocities at depth possible. This method not only gives an accurate estimate of p, but 
it also yields quite accurate values of a which is a function of focal depth. Calibration 
curves can be drawn between a and the focal depth / for various regions of the Earth 
where deep focus earthquakes occur, and these calibration curves can then be used 
with advantage to determine focal depths of deep carthquakes in those areas.—from 
Author’s abstract 


Karrow, P. F. Character and variations in multiple-till sequences in the Waterloo 
interlobate area of Ontario [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 
6, North-Central Sec., p. 25, 1969. 


07792 Katzman, Michael M. Progress of geologic investigation of the Mcllen Granite, 


Ashland County, Wisconsin [abs. ], in Inst. Lake Superior Geology, 14th Ann., 1968, 
Tech. Sess. Abs.: Superior, Wis., Wisconsin State Univ., p. 51, 1968. 


07889 Kavanagh, Paul M. Have 6000 years of gold mining exhausted the world’s gold 


reserves? Canadian Mining and Metall. Bull., v. 61, no. 672, p. 553-558, illus., 1968. 


This paper reviews the history of gold mining in the last 6,000 years, mentioning the 
major producing countrics and geological environments, and then discusses the in- 
dicated reserves of gold at current prices. Comments are made on the effect of 
reserves of an increase in the price of gold. —from Author’s abstract 


07988 Keith, John R. Vegetation of the Pleistocene drift region, northern Kentucky: Ken- 


tucky Acad. Sci. Trans., v. 29, nos. 1-4, p. 10-20, table, 1968. 


The arca studied is in northwestern Boone County, where the thickest and most ex- 
tensive glacial deposits accumulated. Research was restricted to woody plants 
because they were expected to reflect plant community dynamics most effectively. 
Glacial deposits range from weathered Nebraskan tills to Wisconsin loess. Thirteen 
sample sites are described, and quantitative data are tabulated. Sugar maple and 
white ash are the dominant species; the shingle oak is scattered widely over the areca, 
forming an almost pure stand on a Tazewell age terrace. American elm and hackber- 
ry are the second most dominant. It is postulated that moist mesophytic forests were 
once more prevalent, and if the arca is undisturbed this forest type would again 
predominate.—ESL 


02590 Keller, George V. Electrical resistivity of modern reef sediments from Midway 


Atoll, Hawaii, in SPWLA Logging Symposium, 10th Ann., Houston, Tex., 1969, 
Trans.: Houston, Tex., Soc. Prof. Well Log Analysts, p. K1-K15, illus., 1969. 


The porosity of near-surface reef carbonates is very large, being greater than 50 per- 
cent of the rock volume in 3 of the 4 cases considered. There were two forms of 
porosity: (1) porosity internal to the framework of the sediments, and (2) intergranu- 
lar porosity. Porosity decreases rapidly with depth, apparently with the reduction of 
internal porosity. This causes rocks to become somewhat more resistive, but the in- 
a7 geal is not as great as would be expected on the basis of Archie’s 
aw. — 


Keller, M. Dean; Foster, Eric S.; Werner, Frank H. Ground vibration charac- 
teristics of Mesita de Los Alamos, in International symposium on wave propagation 
and dynamic properties of carth materials, Albuquerque, N. Mex., 1967, Proc.: Al- 
buquerque, N. Mex., Univ. New Mexico Press, p. 469-482, illus., tables, 1968. 
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Impact and high-explosive detonation tests to determine the vibratory properties of 
the welded tuff underlying the site of the planned Los Alamos Meson Physics Linear 
Accelerator on Mesita de Los Alamos, New Mexico are described. Results indicate 
that the primary resonant frequency of the area is about 4.5 hz; the Fourier Coeff. 
cient spectra will peak at 4.5 hz but at locations closer to a disturbance othe, 
frequencies are indicated. A ground vibrating shaker is being prepared for further 
research. The U.S. Coast and Geodetic Survey formula(Mickcy, 1964) can be used 
to derive answers for acceleration resulting from any explosion detonated in Los 
Alamos County. The formula derived in this paper also will yield a conservative 
estimate and is more suitable for a loosely coupled detonation. — VSN 


Kelling, Gilbert. See Stanicy, Daniel J. 07975 


Kellogg, Remington. Cctothere skelctons from the Miocene Choptank Formation 
of Maryland and Virginia—[Pt.] 1, The skeleton of a Miocene Choptank cetothere: 
U.S. Natl. Mus. Bull. 294, p. 1-24, illus., tables, 1969. 


Type-specimen material of Thinocetus arthritus, n.gen., n.sp., from the Potomac 
River cliffs of Westmoreland County, Va., consists of incomplete posterior portion of 
the cranium, bullac and periotics, incomplete mandible, and fairly complete post. 
cranial skeleton; referred matcrial from adjacent St. Marys County, Md., consists of a 
nearly complete mandible and several vertebrae. Each skeletal clement is described 
in detail and compared with those of Eocene to modern cetaceans; the forelimb 
resembles that of Pelocetus calvertensis from the underlying Calvert Formation, and 
the mandible resembles that of Mesocetus pinguis from the Belgian Miocene. 
Remodeling trends in skull and forelimb of Tertiary mysticetes are discussed: 
discovery of additional Oligocene material would be helpful in interpreting these 
trends.—VMJ 


Kellogg, Remington. Cctothere skeletons from the Miocene Choptank Formation 
of Maryland and Virginia—[Pt.] 2, The vertebrae of a second Miocene Choptank 
cetothere: U.S. Natl. Mus. Bull. 294, p. 24-39, illus., tables, 1969. 


Helicetus ignotus, n.gen., n.sp., is described from the middle Miocene Choptank For- 
mation in Calvert County, Md.; type-specimen material consists of a badly crushed 
skull, bullae and periotics, all the vertebrae with processes preserved, and rib frag. 
ments. Bullac, periotics, and cach vertebra are described in detail. The bulla resem- 
bles that of Pelocetus calvertensis, from the underlying Calvert Formation. Com- 
parison of relative lengths of cervical vertebrae of Miocene cetotheres with those of 
modern balacnopterid mysticetes reveals a tendency toward gradual shortening of 
the neck, with fusion of the vertebrac, and loss of articular connection of anterior 
ribs with the centra of dorsal vertebrae. Caudal vertebrae have the structural features 
required for function of the tail as in modern balacnopterids.—VMJ 


07806 Kemp, C. Ernest. The Scaman method of mincral identification as used at Lake Su- 


perior State College [abs.], in Inst. Lake Superior Geology, 14th Ann., 1968, Tech. 
Sess. Abs.: Superior, Wis., Wisconsin State Univ., p. 45, 1968. 


Kempton, J. P. See Dreimanis, A. 02887 


02857 Kempton, John P.; DuMontelle, Paul B.; Glass, Herbert D. Stratigraphic implica- 


tions of lithologic and clay mineral data from Wisconsinan tills in cast-central Illinois 
[abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Scc., p. 
25, 1969. 


Ketner, Keith B. See Smith, J. Fred, Jr. 07869 


02584 Keys, W. Scott; Boulogne, A. R. Well logging with californium-252, in SPWLA 


Logging Symposium, 10th Ann., Houston, Tex., 1969, Trans.: Houston, Tex., Soc. 
Prof. Well Log Analysts, p. P1-P25, illus., tables, 1969. 


Californium-252 has several advantages as a high yield source for well logging: (1) 
one curie of Cf-252 emits 4.4X10" neutrons per sec by spontaneous fission, (2) very 
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small physical size, (3) low gamma and heat emission, and (4) expected low cost 
relative to other sources. Cf-252 was used to make cpithermal neutron logs, which 
are compared with logs made with Pu-Be and Am-Be sources in the same well. Con- 
tinuous activation logs were made using a spacing of 5.5 ft from the source of the de- 
tector. The high neutron yield of Cf-252 will facilitate in place activation analysis for 
many clements as an aid to exploration for oil, water, and other mincrals.—KAF 


02858 Khangarot, A. S.; Wilding, L. P.; Hall, G. F.; Drees, L. R. Weathering indices in 
loess-covered Wisconsin and Illinoian terraces of central Ohio [abs.]: Geol. Soc. 
America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 26, 1969. 


92908 Khattri, K. N. Determination of earthquake fault plane, fault area, and rupture 
velocity from the spectra of long period P waves and the amplitude of SH waves: 
Scismol. Soc. America Bull., v. 59, no. 2, p. 615-630, illus., 1969. 


Theoretical studies have demonstrated that the amplitude spectra of scismic waves 
generated by finite moving sources have sequences of minima. The frequencies at 
which these minima appear are related to the dimensions of the earthquake fault arca 
and the velocity of rupture. In addition the amplitude of the body waves is 
azimuthally modulated by a moving source in a characteristic manner. In the present 
study the spectra of long-period P waves and the amplitude of SH waves have been 
utilized to select the fault plane, and to determine bounds on the area of faulting and 
the velocity of rupture in the case of a decp focus earthquake which occurred in 
Brazil.— from Author’s abstract 


02859 Khawaja, Ikram U.; Wier, Charles E. Distribution of pyrite in the Thunderbird 
Mine in Sullivan County, Indiana [abs.]: Geol. Soc. America Abs. with Programs 
1969, pt. 6, North-Central Scc., p. 26, 1969. 


07937 Kiddoo, Gordon. Peters ficld, in Symposium on Michigan oil and gas ficlds: 
(Lansing, Mich.] Michigan Basin Geol. Soc., p. 131-136, illus., 1968. 


Kiff, I. T. See Worthington, J. E. 02786 


07843 Kincheloe, Jesse; Young, Harvey. Greensburg pool, Green and Taylor Counties, 
Kentucky, in Geology and petroleum production of the Illinois basin, a symposium 
—Illinois and Indiana-Kentucky Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas As- 
soc., p. 113-119, illus., table, 1968. 


02761 King, Robert J.; Merriam, Daniel F. Origin of the ““welded chert,” Morrison For- 
mation (Jurassic ), Colorado: Geol. Soc. America Bull., v. 80, no. 6, p. 1141-1147, il- 
lus., table, 1969. 


“Welded chert” beds occur in the Morrison Formation and have also been noted in 
approximately the same stratigraphic position over a large area in the western mid- 
continent and eastern Rocky Mountain region. These chert beds, which may be use- 
ful as a time-surface marker, may represent a classical example of diagenetic silicifi- 
cation. Several varieties of chert are present, but beekite is the variety termed 
“welded chert.” The additional silica needed to produce the layers of beekite and 
other forms of chalcedonic silica was probably from devitrification of vitric tuff beds 
and consequent release of silica from tuffaceous materials. Deposition of these pecu- 
liar silica-rich layers is probably duc to colloidal precipitation, or ‘‘recrystallization”’ 
of cryptocrystalline silica from low-temperature solutions. —-HMB 


Kirkaldie, L. See Johnson, G. C. 02712 
Kirklin, Richard L. See Shopland, Robert C. 02918 


07857 Kish, Leslie. Hart-Jaune River area, Saguenay County [also French edition]: 
Quebec Dept. Nat. Resources Geol. Rept. 132, 98 p., illus., tables, geol. map, 1968. 


This map-area is in the northeastern part of the Grenville subprovince. The 
southwest corner is underlain by Middle and post-Middle Ordovician rocks, and the 
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remainder by Precambrian rocks. A fault trending northeast divides the area with 
granulite-grade metamorphic rocks and an igneous complex occupying the upland 
area to the south, and amphibolite-grade gneisses and granitic intrusions to the north, 
Glacial, structural, and economic gcology are reviewed.—ESL 


02860 Klapper, Gilbert; Collinson, Charles; Huddle, John W.; Orr, R. William; Rickard, 


L. V.; Sandberg, C. A.; Schumacher, Dietmar; Seddon, George; Uyeno, T. T. North 
American Devonian conodont biostratigraphy [abs. }: Geol. Soc. America Abs. with 
Programs 1969, pt. 6, North-Central Sec., p. 27, 1969. 


02688 Kluge, Arnold G.; Farris, James S. Quantitative phyletics and the evolution of anu. 


rans: Systematic Zoology, v. 18, no. 1, p. 1-32, illus., tables, 1969. 


Quantitative phyletic taxonomy is a new methodology based on precision of numeri- 
cal techniques and the power of evolutionary inference. Characters are weighted ac. 
cording to the concept of conservatism as estimated through within- and between. 
OTU (operational taxonomic unit) variability. Rate of evolution of characters is 
directly related to amount of their within-population variation. The primitive state of 
a character is inferred from fossil material and from the degree and kind of distribu. 
tion of character states over the OTUs. The Wagner method for producing the most 
parsimonious evolutionary tree is described and applied to a suite of characters from 
anuran amphibian familics. Close relationship of the Microhylidae and Ranidae is a 
major difference between this tree and those formed by other methods.—VMJ 


02739 Knutilla, R. L. Water resources of the Belle River basin, southeastern Michigan: 


U.S. Geol. Survey Hydrol. Inv. Atlas HA-317, scales 1:125,000 and 1:250,000, 1969. 


Maps of scale 1:125,000 show physical setting and surface water; those of scale 
1:250,000, bedrock geology, yield of wells in bedrock, glacial geology, yield of wells 
in glacial drift, and ground water. Water can be obtained almost anywhere in the 
basin from wells completed in bedrock and in glacial deposits with yields of more 
than 100 gpm. Water obtained from bedrock is suitabie for many uses but in the cast- 
ern half of the area may be too salty. In glacial deposits the water is of good quality 
although it may be very hard; it is gencrally of calcium magnesium bicarbonate type 
in the western half and of sodium bicarbonate type in the castern half.—MCM 


Komar, Paul D. See vanAndel, Tjeerd H. 02742 


07726 Kondner, Robert L. Dynamic soil behavior in terms of response spectra, in Interna- 


tional symposium on wave propagation and dynamic properties of earth materials, 
Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New Mexico 
Press, p. 293-304, illus., 1968. 


Stress-strain-strength-consistency behavior of cohesive soil can be formulated in 
terms of unified rhcologic response spectra for wide ranges of stress, strain, time, 
strength, and consistency encountered in field projects related to soil dynamics and 
soil-structure interaction. Soil response is definitely nonlinear, even at very small 
values of strain; use of the nondimensional compliance parameter (€/o) is helpful in 
combining strain, stress, strength, and consistency effects. Blast, pulse, creep, and 
vibratory steady-state test results are analyzed and correlated in terms of response 
spectra; theoretical response spectra correlate well with experimental results.—VSN 


Kondner, Robert L. Stress wave propagation phenomena in terms of dynamic 
response spectra, in International symposium on wave propagation and dynamic pro- 
perties of carth materials, Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. 
Mex., Univ. New Mexico Press, p. 483-490, illus., 1968. 


Total strain and clastic strain response spectra formulations in terms of nondimen- 
sional compliance (transformed hyperbolic parameter)-time spectra are used to 
determine and compare many aspects of clastic and plastic stress-wave propagation 
of cohesive soil in a unified mannc’ for wide ranges of the stress, strain, time, 
strength, and consistency spectrums of practical importance. Dispersion, nonlinear 
effects, importance of clastic and plastic strains, applied stress level effects, and 
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variations of propagation velocity with soil consistency are presented. Theoretical 
and experimental values of propagation velocity arc compared with experimental 
results obtained from blast pulse and steady-state vibratory loadings.—Author’s ab- 
stract 


ABSTRACTS 





02703 Konen, Charles E.; Helander, Donald P. A computer analysis of shaly sands using 


multiple porosity logging devices, in SPWLA Logging Symposium, 10th Ann., 
Houston, Tex., 1969, Trans.: Houston, Tex., Soc. Prof. Well Log Analysts, p. Q1- 
Q26, illus., table, 1969. 


The solution of a system of linear cquations representing the neutron, density, and 
velocity log responses, plus an additional equation based upon the SP or gamma ray, 
appears to provide a satisfactory solution for evaluation of effective porosity of shaly 
sands. The procedure allows consideration of more than one type of clay, flushed 
zone gas saturation, and another mineral component. The results of these calcula- 
tions are not specific quantities but rather a range of valucs for porosity, shale, and 
clay percentages. The values of porosity computed by the technique have been found 
to be relatively insensitive to clay type, matrix velocity, and compaction correction. 
The compaction correction coefficient does affect the computed percentages of 
shale and clay, however.—from Authors’ abstract 


08059 Kornik, L. J. Geology of the Guay Lake area (west half), N.T.S. Map 63N-1, The 


Pas mining district, Manitoba: Manitoba Dept. Mines and Nat. Resources Mines Br. 
Pub. 64-6, 19 p., illus., table, gcol. map, 1968. 


Precambrian rocks here are Kisscynew gneisses, similar to units in the Duval Lake 
and Russick Lake areas—banded paragnciss, granitic types, and migmatite. An ellip- 
tical quartz diorite lics along File River; tourmalinized hornblende and biotite 
gneisses in the southeast corner belong to the (?)Snow Group; western lake reefs are 
Paleozoic dolomite. The paragncisses are two-fold, both biotitic: on the northeast is 
the garnctiferous graphitic Nokomis group, in part migmatitic; across the south is the 
Sherridon group, more quartz-feldspathic and with more variable quartz content, 
thin bands of hornblende gnciss or amphibolite and a zone of anthophyllite-cordierit- 
c-garnet gneiss. Regional and minor retrograde metamorphism are indicated; folding 
is complex and there was post-metamorphic faulting. No mineral deposits of 
economic value are known.—GDC 


Koucky, Frank L. See Galbraith, Robert M., 4th. 02872 

Kramer, Kenneth F. Equilization of oxygen polarization as a control in clay mineral 
formation [abs. }: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central 
Sec., p. 27-28, 1969. 


Krishnaswamii, S. P. See Sharma, M. R. 02773 


07717 Krizek, Raymond J.; Franklin, Arley G. Energy dissipation in a soft clay, in Inter- 


national symposium on wave propagation and dynamic properties of earth materials, 
Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New Mexico 
Press, p. 797-807, illus., 1968. 


The energy dissipation characteristics of a soft kaolin clay are measured by analyzing 
hysteresis loops produced by harmonically applied, relatively homogeneous, tor- 
sional shear strain and by measuring resulting stress response. Energy losses deter- 
mined by using phase angles between stress and strain in combination with linear 
viscoclastic theory are found to be slightly more than energy losses measured from 
hysteresis loops. Although actual magnitudes of energy losses by the two methods 
agree reasonably well, the clay exhibits a definite nonlinear behavior and the nature 
of energy dissipation may be quite different; the shape of an experimentally mea- 
sured hysteresis loop is quite different from that of a linearly viscoelastic material. 
For the material tested, a constant tan 6 viscoelastic model offers a reasonable first- 
— approximation of behavior in wave-propagation problems.—from Authors’ 
abstract 












02749 Kullerud, G.; Donnay, Gabrielle; Donnay, J. D. H. Omission solid solution 'in mag. 











ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1969 


netite—Kenotctrahedral magnetite [with German abs. ]: Zcitschr. Kristallographie, y 
128, nos. 1-2, p. 1-17, illus., tables, 1969. ct 


Magnetite and sulfur, hcated together for 1-30 days in silica tubes, where vapor is al. 
ways present, react to form pyrite and iron-deficient magnetite, in which a measura. 
ble fraction of the vacancies is found to occupy tetrahedral sites, forming 
kenotetrahedral magnetite. Sharpness of powder lines, absence of superstructure 
reflections, and difference in cell dimension distinguish this from the Previously 
known keno-octahedral type in which vacancies occur exclusively on octahedral 
sites. Total number of vacancies and number of tetrahedral vacancies are given ona 
nomogram as functions of density and cell dimension. Kenotetrahedral Magnetite 
does not take measurable amounts of sulfur in solid solution. It forms when 
stoichiometric Fe,;O, is heated in a flow of pure oxygen. Experiments show that 
kenotetrahedral magnetite is mctastable.— from Authors’ abstract 


07896 Kumpera, Otakar. Contribucion a la gcologia de la Sicrra de Nipe: Oriente Univ. 


[Cuba] Ser. Tecnologia y Ciencias, no. 1, 23 p., illus., geol. map, 1968. 


The region studied is in the southern part of the Sicrra de Nipe. The Cretaccous. 
Eocene stratigraphy is divided into three parts set off by discontinuities: The lower 
part is ultrabasic intrusive rocks; the middle is a conglomeratic member, La Picota; 
and the upper is mainly calcareous sedimentary rocks of the Santa Rita, El Cobre, 
and Charco Redondo Formations. Tectonic events include the intrusion and folding 
of the sedimentary cover, and normal and block faulting. Geologic and tectonic maps 
accompany the report.— ESL 


Lamar, J. E. See Hester, Norman C. 02771 


02862 Lane, H. Richard; Merrill, Glen K.; Straka, Joseph J., 2d; Webster, G. D. North 


Amcrican Pennsylvanian conodont biostratigraphy [abs.]: Geol. Soc. America Abs. 
with Programs 1969, pt. 6, North-Central Scc., p. 28, 1969. 


02674 Lane, K. S. Pore pressure effects on Berea Sandstone subjected to experimental 


deformation—Discussion [of paper by M. J. Aldrich, 1969]: Geol. Soc. America 
Bull., v. 80, no. 8, p. 1587-1589, illus., 1969. 


The undrained triaxial test procedure contrasts with essentially all previous pore 
pressure tests with rock where the pore pressure was held constant, and flow was per- 
mitted into, or out of the specimen (a drained test). The principal difference in the 
undrained test is that the specimen drainage is closed off at the start of the test so that 
one then measures changes in pore pressure (induced by the loading) within the 
specimen. The triaxial test carried to high strain reveals that the residual strength 
represents the ultimate strength after fracture, and approximately corresponds to the 
shear strength of an open joint. The induced pore pressure increases as the specimen 
compresses, and then decreases as the specimen expands by dilation. (For original 
paper sec ibid., p. 1577-1586.) —HCW 


Langenheim, R. L., Jr. See Pierce, R. W. 02836 
Langenheim, R. L., Jr. See Ealcy, P. J.02889 
Lanning, F. C. See Mcycr, H. A. 02630 
Lanphere, M. A. See Moore, W. J.02792 


02863 LaRocque, Aurele. Gcological anniversaries of 1969 [abs.]: Geol. Soc. America 


Abs. with Programs 1969, pt. 6, North-Central Sec., p. 29, 1969. 


02864 Larson, Robert James. The Mott Island Conglomerate, Isle Royale National Park, 


Michigan [abs.]: Geol. Soc. Amcrica Abs. with Programs 1969, pt. 6, North-Central 
Sec., p. 29, 1969. 
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07993 Laverdiere, Camille. Le vocabulaire de la geomorphologie glaciaire —[Pt.] 4, Ero- 
sion et deposition glaciaires: Cahiers Géographie Québec, v. 12, no. 26, p. 295-302, 
1968. 





The present subtitle is that of the 17th chapter of Lliboutry’s Traité de glaciologie 
(1964), which emphasized glaciology and not geomorphology. A very old classifica- 
tion of moraines is reviewed and Laverdiére’s genetic classification is presented. 
Other subjects covered are surglacial lakes, permafrost (gelisol), patterned ground 
(terrain réticule ), and clay belt (zone d’argile ). The name Adrian Robert is suggested 
for the recessional moraine marking a stand of the ice front in the Montreal area, and 
the name Tyrrell Sea is accepted for the late glacial and postglacial sea in the Hudson 
Bay area.—ESL 


02865 Lawrence, Robert. Stress analysis based on albite twinning in plagioclase feldspars 


{abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 
29-30, 1969. 


07968 Leach, Richard C. The problem and correction of landslides in West Virginia, in 


Highway Geology Symposium, 19th Ann., Morgantown, W. Va., 1968, Proc.: Mor- 
gantown, W. Va., West Virginia Geol. and Econ. Survey Circ. 10, p. 11-33, illus., 
1968. 


The landslide problem in West Virginia is presented in terms of susceptibility, types 
of failures, and general case histories. Susceptibility is of three types—minor, medi- 
um, and major severity; a map shows the geographic distribution of each type. Major 
severity occurs in the western part of the state where the relief is great. Types of 
failure are soil cut slopes and rock cut slopes, examples of which are given. Descrip- 
tions and solutions are given for the slide on the access road near the Tri-State airport 
at Huntington, the slide near Russet in Calhoun County, and the slide on Interstate 
64 near Huntington.—HRC 


Leap, Darrell I. See Tipton, Merlin J. 02941 


02587 Lebourg, M. Enginecring of drill stem testing, in SPWLA Logging Symposium, 


10th Ann., Houston, Tex., 1969, Trans.: Houston, Tex., Soc. Prof. Well Log 
Analysts, p. 01-0339, illus., 1969. 


Drill stem testing is the only evaluation service which can be run in an open hole and 
can identify formation characteristics distant from the well bore. Formation fluid is 
recovered during a drill stem test, and in addition, pressure changes during succes- 
sive flow and shut-in periods are recorded. Fluids being produced (oil, gas, or water), 
the characteristics of the fluid, the potential production, permeability, formation 
damage, and geological anomalies can all be defined. Field examples are presented to 
illustrate the formation parameters which can be evaluated from a properly cn- 
gincered test.— from Author's abstract 


02697 Lee, P. J. The theory and application of canonical trend surfaces: Jour. Geology, v. 


77, no. 3, p. 303-318, illus., tables, 1969. 


The theory of canonical correlation analysis is combined with that of trend-surface 
analysis to construct a multivariate trend surface called a canonical trend surface. A 
canonical trend surface is a parsimonious summarization of areal variations of a set 
of geologic variates, which has the property of maximum correlation between 
variates and geographic coordinates. It shows the nature of variation of a linear func- 
tion of the variates, not the absolute valuc of each variate. With this type of trend, it 
is possible to reveal the underlying pattern of geographic variation common to a set 
of variates. The Permian system in western Kansas and eastern Colorado is used to il- 
lustrate the general procedures in solving practical problems and also to demonstrate 
the validity of this technique.— from Author's abstract 


07740 Lee, T. M. Surface vibration of a semi-infinite viscoclastic medium, in International 


symposium on wave propagation and dynamic properties of earth materials, Al- 
buquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New Mexico Press, 
p. 123-138, illus., tables, 1968. 





ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1969 


Treated is the forced vibration problem of a semi-infinite viscoelastic medium from 
loadings applied to the free surface of the medium. This is an attempt to establish the 
technique for in-situ determination of the dynamic properties. From the Study of 
several assumed input sources, it was found that the displacement functions for the 
medium are associated with the characteristics of the source. Hence, surface mea. 
surements for this purpose can be useful only with exact information about the 
source. However, if we use the ratio of the magnitudes of surface vibrations at dif. 
ferent locations, then it is independent of the input characteristics and therefore can 
be used for determining the damping coefficient of the medium regardless of the 
source. Also, the phase shift of this quantity is related to the surface velocity, 
— Author’s abstract 


02926 Lehmann, I. Travel times and amplitudes of the Salmon nuclear explosion; 


Seismol. Soc. America Bull., v. 59, no. 2, p. 959-966, illus., tables, 1969. 


Traveltimes and amplitudes of the P,, and P waves gencrated by the nuclear explosion 
Salmon fired in Mississippi are studicd. To the west the P,, waves are cut off ata 
distance of about 1800 km, where they are about to enter the mountainous region, 
An increase of P amplitude with distance confirms that the P velocity increases with 
depth and indicates that the time-curve is a continuous, bending curve.—from 
Author’s abstract 


02620 Leipold, Louis E. (editor). The Prince William Sound, Alaska, earthquake of 1964 


and aftershocks—V. 3, Research studies and interpretive results, geodesy and photo- 
grammetry: U.S. Coast and Geod. Survey Pub. 10-3, 161 p., illus., tables, 1969, 


This volume, the third of the scrics, is in two parts: geodesy, with six separate reports, 
and photogrammetry, with one report. Each report is cited separately. Precise 
geodetic work was carried out along old survey lines to detect any changes resulting 
from the earthquake; the results are reported in tables, and definite areas of uplift 
and subsidence are recorded. This volume is devoted to the interdisciplinary rela- 
tionships between seismology and geodesy. — HRC 


02866 Lene, Gene W.; Owen, Donald E. Grain orientation in a Berea Sandstone channel at 


South Amherst, Ohio [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, 
North-Central Sec., p. 30, 1969. 


07719 Lenoe, E. M.; Murro, R. P. Inclastic response of dry granular media, in Interna- 


tional symposium on wave propagation and dynamic properties of earth materials, 
Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New Mexico 
Press, p. 815-823, illus., 1968. 


A brief review of the applicability of continuum mechanics and discrete partial analy- 
sis to soil response calculations is presented. In an attempt to understand the 
behavior of granular media a series of hydrostatic pressurization tests has been con- 
ducted on spherical soil specimens. These samples were prepared by means of thin 
rubber membranes in conjunction with a specially constructed spherical mold. 
Several pressure levels were imposed and radial deformations measured. The exper- 
ments demonstrate that the associated volumetric behavior is nonlinear, that it- 
recoverabie straining occurs on unloading, and that time-dependent deformations 
are evident only at the highest stress levels for the quasi-static test conditions that 
were imposcd.— Authors’ abstract 


07718 Lenoe, Edward Mark. Experimental developments for observation of dynamic pro- 


perties of carth materials, in International symposium on wave propagation and 
dynamic properties of carth matcrials, Albuquerque, N. Mex., 1967, Proc.: Al- 
buquerque, N. Mex., Univ. New Mexico Press, p. 809-814, illus., 1968. 


Preliminary observations of dynamic strain distributions in soils in a special steel 
wire-reinforced silicone-rubber soil container are presented and facilities for ad- 
vanced testing methods are described. An aerodynamic shock tube has been con- 
structed that is capable of generating fast rise time, uniform, transient pressure pulses 
up to levels of several hundred psi. Unique, ultrasensitive pressure transducers rang: 
ing from 1-tenth to three-quarters of an inch in diameter have been completed. In ad- 








078 


079 


027 


08( 


02! 


02 


02 








1 from 
ish the 
ady of 
Or the 
> Mea- 
ut the 
at dif. 
re can 
of the 
Ocity, 


Osion: 


losion 
f ata 
>gion. 
$ with 
-from 


hoto- 
69, 


Dorts, 
eCise 
alting 
uplift 
rela- 


rel at 
Dt. 6, 


>mna- 
rials, 
>xiCO 


naly- 

the 
con- 
thin 
old, 
peri- 
t ir- 
‘ions 
that 


pro- 
and 


tee 

ad- 
son- 
Ises 
ang- 





ABSTRACTS 1847 













dition, a high-speed testing unit with load capacities to 10,000 Ib, capable of con- 
trolled application of various load or deformation functions as well as a deformation 
tracker, is available.—from Author's abstract 








































07812 _Lepp, Henry. Trace elements in Minnesota iron formations [abs. ], in Inst. Lake Su- 
perior Geology, 14th Ann., 1968, Tech. Sess. Abs.: Superior, Wis., Wisconsin State 
Univ., p. 9, 1968. 


07949 Lester, John L. Patoka East field, Marion County, Illinois, in Geology and petrole- 
um production of the Illinois basin, a symposium—lIllinois and Indiana-Kentucky 
Geol. Socs.: Mt. Vernon, Ill., Illinois Oil and Gas Assoc., p. 195-200, illus., table, 
1968. 


Lieberman, Kenneth W. See Ehmann, William D. 08044 


02762 Lindholm, R. C. Detrital dolomite in Onondaga Limestone (Middle Devonian) of 
New York—Its implications to the “dolomite question”: Am. Assoc. Petroleum 
Geologists Bull., v. 53, no. 5, p. 1035-1042, illus., 1969. 


For the Onondaga Limestone of New York, correlations in size and in abundance 
between constituent dolomite and quartz grains, and correlations in grain size among 
dolomite, quartz, and detrital calcisilite matrix, suggest that the dolomite is detrital. 
In the proposed mechanism of “‘dolomitization” fine-grained dolomite is “primary,” 
and coarse-grained dolomite is “‘replacement” resulting from diagenetic overgrowth 
on the detrital nuclei.—BHK 


08021 Lindsay, Everett. Rodents from the Hartman Ranch local fauna, California: 
PaleoBios, no. 6, 22 p., illus., tables, 1968. 


Fossil rodents, represented by approximately 140 isolated teeth, were collected from 
the lower part of the Sespe Formation near Sespe Gorge, Ventura County, Calif. Age 
of the fauna is Unitan. The Hartman Ranch small mammal fauna includes Pareumys 
sp., Namatomys fantasma n.sp., Griphomys sp., and Simimys sp. Namatomys fan- 
tasma shares morphological features with Simimys, suggesting these forms are 
phyletically related. N. fantasma has check tooth formula (4/4) identifying it as an 
comyid while Simimys has cheek tooth formula (3/3) identifying it as a cricetid. 
Tecth of N. fantasma also resemble those of some sciuravids and zapodids, suggesting 
N. fantasma is intermediate in a lineage Sciuravidae—>Eomyidae—Cricetidae and 
Zapodidac.— from Author's abstract 


02932 Lindsay, John F.; Summerson, C. H.; Barrett, Peter J. Comparison of long-axis 
clast fabrics of the Squantum “‘Tillite’’ of Massachusetts and the Gowganda Forma- 
tion of Ontario [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North- 
Central Sec., p. 30, 1969. 


Lindsay, Robert. See Pabian, Roger K. 02639 


02705 Lindseth, Roy. The application of transforms to digital well log operations, in 
SPWLA Logging Symposium, 10th Ann., Houston, Tex., 1969, Trans., Supp.: 
Houston, Tex., Soc. Prof. Well Log Analysts, p. T1-T20, illus., 1969. 


The success of time scrics analysis techniques in enhancing sampled continuous 
signals in many fields has encouraged the investigation into similar applications in 
logging. The normal well log curve does not always respond well, due to its stochastic 
nature. Conditioning of the signal before processing provides the means to improve 
the effect of Fourier Transform operations. The use of the derivative of the log ap- 
pears to be useful in pre-conditioning the log data to obtain a normal distribution of 
the power spectrum rather than a Poisson distribution.—Author’s abstract 


02854 Lineback, Jerry A. Pebble orientation and ice movement in south-central Illinois 
[abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 
31, 1969. 





02830 Lipman, Peter W. Alkalic and tholeiitic basaltic volcanism related to the Rio 









ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1969 





Grande depression, southern Colorado and northern New Mexico: Geol. Soc. Amer. 
ica Bull., v. 80, no. 7, p. 1343-1353, illus., tables, 1969. 


Upper Cenozoic basaltic rocks in and near the northern Rio Grande depression Vary 
systematically in petrology and chemistry with distance from the depression. Basalts 
and basaltic andesites of alkalic affinities, commonly showing evidence of crusta| 
contamination, were crupted east and west of the depression concurrently with its 
formation, whereas little-contaminated tholciitic basalts filled parts of the depression 
late in its history. Eruption of the contrasting basalt types was in part concurrent. The 
lateral change from alkalic to tholeiitic basaltic volcanism may reflect different cop. 
ditions of magma generation in the mantle that are related to changes in crustal 
thickness and thermal gradient across the rift. The variations in magma composition 
may be due to differing depths of magma fractionation, thc tholciitic basalts origina. 
ing at shallower depths than the alkalic basalts.— from Author's abstract 


08070 Lisitsyna, N. A. K voprosy o vyvetrivanii kislykh porod v usloviyakh viazhnykh 


tropikov: Litologia i Poleznye Iskopayemye 1968, no. 4, p. 28-40, illus., tables, 1968: 
English translation, Lithology and Mincral Resources 1968, no. 4, p. 408-418, illus, 
tables, 1968. 


Four sections typical of weathering profiles on silicic rocks in various tropical zones 
were studied petrographically with chemical, thermal, and X-ray analyses. Intense 
removal of bases and SiO, and accumulation of Al, Fe and Ti are marked. Variance 
in dilution effect of weakly leached quartz is shown by comparison of gibbsite. 
kaolinite zone in Hawaiian basalt eluvium with quartz-gibbsite-kaolinite zone in 
granite cluvium of Mahc Island in the Seychelles. Gradual changes appear in Gujarat, 
India, and in North Victnam, where clay-mincral products of early stage weathering 
include hydromica and kaolinite. Higher rate of weathering in the Scychelles is in. 
dicated by granite decomposed directly into kaolinite and gibbsite. Altered granite 
gncisscs of western Australia formed kaolinite, a little gibbsite and occasional 
hydromica.—GDC 


Long, Donald C. See Thompson, Berke L. 07999 


07964 Love, J. D. Stratigraphy and structure—A summary, in A geophysical study in 


Grand Tcton National Park and vicinity, Teton County, Wyoming: U.S. Geol. Survey 
Prof. Paper 516-E, p. E3-E12, table, 1968. 


In the area, rocks of every geologic age with the exception of the Silurian are 
represented. Major structural features include the Jackson Hole downwarp bordered 
by four types of mountains: Teton Range, a horst-like upfaulted block; Snake River 
and Hoback Ranges, folded sediments underlain by thrust faults; Gros Ventre and 
Washakie Ranges, anticlinal uplifts with Precambrian cores; Absaroka and Ycl- 
lowstone Volcanic Plateau, thick piles of horizontal pyroclastic rocks. Pre-middle 
Paleocene to Pleistocene anticlines, 15-30 km long and with 1500-3000 m am- 
plitudes, are present. Three types of thrust faults have been delineated. Important in 
the late structural development are three large normal faults: Teton fault, active, 
Hoback fault, active; Warm Springs fault, Pliocene in age and inactive since 
Pleistocene time. A summary description of the stratigraphy and tectonic events is 
presented in tabular form.—BSH 


Loveless, Ernest. Montgomery pool, Daviess County, Indiana, in Geology and 
petroleum production of the Illinois basin, a symposium—Illinois and Indiana-Ke- 
ntucky Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 161-165, illus., ta- 
bic, 1968. 


07950 Loveless, Ernest. Plainville pool, Daviess County, Indiana, in Geology and petrole- 


um production of the Illinois basin, a symposium—lIllinois and Indiana-Kentucky 
Gcol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 201-206, illus., table, 
1968. 
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07854 Loveless, Ernest, Jr. Oak Point field, Clark and Jasper Counties, Illinois, in Geolo- 

y and petroleum production of the Illinois basin, a symposium—lIllinois and Indiana- 

Kentucky Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 177-181, 
illus., table, 1968. 


07947 Loveless, Ernest, Jr. Oak Point West field, Clark and Cumberland Counties, [l- 
linois, in Geology and petroleum production of the Illinois basin, a symposium -- 
Illinois and Indiana-Kentucky Geol. Socs.: Mt. Vernon, III., Illinois Oil and Gas 
Assoc., p. 182-184, table, 1968. 


ABSTRACTS 





02614 Lovering, T. S.; Morris, H. T.; Jensen, M. L. Ficld trip road logs—Tintic mining 
district, in Guidebook of northern Utah: Utah Geol. and Mincralog. Survey Bull. 82, 
p. 253-256, 1969. 


This field trip is about 180 miles long, starting and ending in Salt Lake City. A very 
brief description of cach of the 12 stops is included. A general description of the min- 
ing district is given in the same volume (Shepard, Morris, and Cook, p. 215-229). 
-HRC 


Lowell, J. D. See Guilbert, J. M. 02788 
Lucas, Dennis R. See Runge, Richard J. 02583 


07929 Lundy, C. L. Belle River Mills field, in Symposium on Michigan oil and gas fields: 
{Lansing, Mich.] Michigan Basin Geol. Soc., p. 49-54, illus., 1968. 


07931 Lundy, C. L. Deep River field, in Symposium on Michigan oil and gas fields: 
{Lansing, Mich. } Michigan Basin Geol. Soc., p. 61-68, illus., 1968. 


Lunking, W. See Horton, J. W. 07798 


02793 Lusk, John; Crocket, James H. Sulfur isotope fractionation in coexisting sulfides 
from the Heath Stcele B-1 orebody, New Brunswick, Canada: Econ. Geology, v. 64, 
no. 2, p. 147-155, illus., tables, 1969. 


Isotopic fractionations between given sulfide minerals are relatively constant 
throughout the B-1 orebody and between all six deposits [studied]. The mean pyrite- 
sphalerite, sphalerite-galena, and pyrite-galena fractionations [differences] are ap- 
proximately 1, 2, and 3 permil, respectively. These consistencies together with the 
similarity of the silicate mincralogics in the sulfide deposits, their wall rocks, and the 
country rocks indicate that sulfur isotopic equilibrium was closely approached at a 
fairly uniform temperature. It is suggested that low-rank regional metamorphism has 
gencrated the observed fractionations and caused local isotopic homogenization with 
respect to given mincrals.—from Authors’ abstract 


07847 Luttrell, Homer. lola Consolidated field, Effingham and Clay Counties, Illinois, in 
Geology and petroleum production of the Illinois basin, a symposium—lIllinois and 
Indiana-Kentucky Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 137- 
-141, illus., table, 1968. 


02664 Luyendyk, Bruce P.; Fisher, David E. Fission track age of magnetic anomaly 1|O—A 
new point on the sca-floor spreading curve: Science, v. 164, no. 3887, p. 1516-1517, 
table, 1969. 


A portion of basaltic glass retrieved from an abyssal hill in the northeastern Pacific 
has been dated by the fission track method. The sample location corresponds to mag- 
netic anomaly 10 believed to have resulted from sca-floor spreading. The age of this 
sample is 35 + 5 m.y., which is in agreement with the previously proposed age of 31 
to 32 m.y. based on linear extrapolation of measured recent spreading rates. This ob- 
servation upholds the suggestions of other authors on the time variation of sca-floor 
spreading for the last 30 m.y. in various parts of the world ocean basin.—Authors’ ab- 
Stract 


MacAulay, H. A. See Hobson, G. D. 02808 





ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1969 
Maccini, John A. See Sweet, Walter C. 02951 

MacClintock, Paul. See Stewart, David P. 02954 

MacDonald, Harold C. See Rouse, John Wilson, Jr. 02659 


02805 Machatschek, Fritz. Geomorphology (translation of 9th edition): New York, 


American Elsevier Publishing Co., 212 p., illus., 1969; originally published in Ger. 
man, 1940. 


Hans Graul and Carl Rathjens who edited this edition have made some minor 
changes and improvements to the 8th edition of Machatschck’s standard text on 
geomorphology. The bibliography has been supplemented by a number of new 
works. Chapter headings are: outline of horizontal and vertical variation of the 
Earth’s surface; endogenous processes, weathering—soil formation and soil zones; 
mass movements and resulting landforms; fluviatile landforms; major morphogenetic 
landforms; climatic differentiation of landforms; landscapes of humid climates; gla- 
cial landforms; landforms in arid climate areas; coastal landforms and islands; and 
anthropogenic influences and landforms.—MCM 


Mackenzie, Fred T. See Helgeson, Harold C. 02748 


07789 MacRae, N. D.; Reeve, E. J. Differentiation sequence of the Great Lakes Nickel in- 


trusion [abs. ], in Inst. Lake Superior Geology, 14th Ann., 1968, Tech. Sess. Abs.: Su- 
perior, Wis., Wisconsin State Univ., p. 28, 1968. 


02607 Madison, R. J. Hydrology and chemistry of Great Salt Lake, in Guidebook of 


northern Utah: Utah Geol. and Mineralog. Survey Bull. 82, p. 140-157, illus., tables, 
1969. 


A causeway carrying railroad tracks across the Great Salt Lake, completed in 1959, 
divides the lake into two distinct portions: a northern portion of about one third anda 
southern portion of about two thirds of the total lake. The two portions, connected 
by two culverts which permit hydraulic flow, are differentially salty because most of 
the fresh water flows into the southern portion, and during the very low stand of 
1962-1963, the northern portion became saturated and NaCl precipitated on the bed 
of the lake. The different salinities result in differing densities and currents flow both 
ways through the culverts, although the southern portion is freshening. A new 
equilibrium may be established in the future, and the mineral industries using the 
brine from the southern portion are very interested.—HRC 


02600 Mahtab, M. A.; Goodman, R. E. Stresses around wellbores in nonlinear rock: Soc. 


Petroleum Engineers A.I.M.E. Trans., v. 243 (pt. 2), p. 304-312, illus., tables, 
reprinted 1969; originally published 1968. 


This paper was published originally in Soc. Petroleum Engineers Jour., v. 8, no. 3, p. 
304-312, 1968. See Abstracts of North American Geology for April 1968.—MCM 


Mainwaring, P. R. Sulfide assemblages of the Great Lakes Nickel intrusion [abs.], 
in Inst. Lake Superior Geology, 14th Ann., 1968, Tech. Sess. Abs.: Superior, Wis., 
Wisconsin State Univ., p. 29, 1968. 


Malahoff, A. See Adams, W. M. 07860 


07856 Malaurie, Jean. Effcts relatifs de la gélifraction en haute latitude—Observations cn 


Terre d'Ingleficld (nord-ouest du Groenland) ct études experimentales: Soc. Sa- 
vantes Haute Normandie Rev., Sci., no. 50( 16), p. 57-67, 1968. 


Frost cracking of rocks at high latitudes was studied by field observations on the 
Precambrian plateaus of Inglefield Land, northwestern Greenland, and by laboratory 
experiments. Frost cracking is favored by: high permeability, heterogeneity, and 
small mass of rock; daily variation of temperature around the freezing point (O°C) of 
20 to 30°C in presence of abundant moisture; rapid freezing of a rock containing su- 
percooled water (free from impurities or crystal seed). On the Inglefield Land 
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plateaus only schists and limestones in thin slabs are commonly frost cracked; rocks 
are protected by moraine cover, reduced permeability of surface by glacier polish, 
and limited moisture during the seasons of daily freeze-thaw.—VMJ 


Mallory, V. Standish. See Barksdale, Julian D. 02667 
Manekar, A. M. See Arora, S. K. 02923 

Mapper, D. See Smales, A. A. 08045 

Marcus, Leslie F. See Ho, T. Y. 02708 

Margason, B. E. See Caudic, W. N. 07809 


07915 Margolis, Stanley V. Electron microscopy of chemical solution and mechanical 
abrasion features on quartz sand grains: Sed. Geology, v. 2, no. 4, p. 243-256, illus., 
table, 1968. 


Crystallographically oriented etch pits have been observed on quartz sand grains 
from marine environments, using an electron microscope; similar features have been 
produced by etching quartz in the laboratory. Examination of grain surfaces from At- 
lantic and Gulf coast beaches suggests a relation between effects of chemical solution 
and mechanical abrasion. Sand from beaches with low wave activity exhibit oriented 
ctch pits attributed to solution by sca water. Sand from beaches with modcrate wave 
energy show a combination of chemical etch features and those caused by grain-to- 
grain impacts, while grains from high-energy beaches predominately show impact 
features. If results are valid, the relative number of chemical and mechanical features 
on sand grains can be used to determine energy conditions along ancient shorelines. 
—from Author’s abstract 


02772 Marino, Miguel A.; Schicht, Richard J. Groundwater levels and pumpage in the 
Pcoria-Pckin area, Illinois, 1890-1966: Illinois Water Survey Rept. Inv. 61, 29 p., il- 
lus., tables, 1969. 


Ground-water resources in the Peoria-Pekin area are developed from sand and gravel 
aquifers whose water-level fluctuations, influenced by large withdrawals, are cur- 
rently monitored in 14 observation wells. The area is covered mostly with glacial drift 
except in places where bedrock is exposed; conditions are favorable for development 
of large supplics in the Sankoty sand and glacial outwash. Estimated pumpage from 
wells increased from about 1.5 mgp in 1870 to 80.6 mgd in 1944, but has decreased 
erratically to about 65 mgd in 1966. General pattern of flow in 1966-67 was slow 
movement from all directions toward cones of depression or the Illinois River.—from 
Authors’ summary 


08067 Marlette, R. R. Artificial recharge through injection wells in a sandstone aquifer 
[with French abs. ], in Ground water—Gen. Assembly of Bern, 1967: Internat. Assoc. 
Sci. Hydrology Pub. 77, p. 300-308, illus., tables, 1968. 


Formulas for ground-water flow to wells are used to compute water level changes 
caused by withdrawal and recharge of single wells and of an entire well field [Lin- 
coln, Nebr.]. A comparison is made of computed and measured water levels for 
drawdown and recovery of pumped wells and for the buildup and decline of 
recharged wells. Operating procedurcs and well designs for the recharge system arc 
presented. The feasibility of using this system to provide water for seasonal demands 
of a municipality is cstablished. The use of tracers and piczometric levels to define 
the recharge mounds and their movements, and the possibility of using the injected 
water to prevent the intrusion of salt water into the well field are discussed. 
— Author’s abstract 


02650 Marsell, R. E. The Wasatch fault zone in north central Utah, in Guidebook of 
northern Utah: Utah Geol. and Mincralog. Survey Bull. 82, p. 124-139, illus., 1969. 
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This history of the investigation of the Wasatch fault, starting with the King Survey 
outlines the main ideas which have derived from the feature. The western face of the 
Wasatch Mountains is considered a primary fault scarp, very little altered and 
eroded. Numerous exposures of the fault scarp in Salt Lake County are described, jp. 
cluding the Warm Springs fault which is exposed in a gravel pit near Beck’s Spur. The 
East Bench fault also is described as it is revealed along the bench by the disruption 
of the overlying, younger material; the fault itself is nowhere exposed. The main 
Wasatch fault zone is spectacularly cxposed along the front in the vicinity of Big and 
Little Cottonwood Canyons.—HRC 


Martin, Larry D. See Schultz, C. Bertrand. 02629 


02637 Martin, Larry D. A vertebrate assemblage from the Early Permian of Nebraskg 


[abs.]: Nebraska Acad. Sci. Proc., 79th Ann. Mtg., p. 26-27, 1969. 
Martin, Larry D. See Pabian, Roger K. 02639 


02626 Marwitt, John P. Prehistoric man in Utah—A summary, in Guidebook of northern 


Utah: Utah Geol. and Mincralog. Survey Bull. 82, p. 21-35, illus., table, 1969. 


This paper summarizes the prehistoric human habitation of Utah, of which about 50 
percent is within the castern Great Basin and about 49 percent in the western 
Colorado Plateau province. The oldest culture, the Desert Archaic, is described, as 
are subsequent cultures such as the Anasazi from 900 to 1250 A.D., and the Fremont 
culture. This latter occurred in the Uinta basin where the climate and the life habits 
were different, and is dated by radiocarbon at from 520 to 920 A.D. In the Great Salt 
Lake basin near the mouth of the Bear River, this culture is dated at 500 to 1000 
A.D. All the sites are relatively recent and none are associated with the big-game 
hunters of surrounding cultures. —HRC 


02672 Marx, Wesley. Wayward beaches: Occans, v. 1, no. 3, p. 50-59, illus., 1969. 


Beach crosion is a scientific challenge, and the overall impact serves as a sharp 
rebuke to our intentions of conqucring the ocean. Beach changes can be measured 
over a shorter interval than other geomorphic processes. Sand transport both builds 
up and destroys beaches, however the works of man account for most fast destruc- 
tion. Beach building processes and attempts at crosion control and artificial beach 
building are discussed.— ESL 


Masiello, R. A. See Hagni, Richard D. 02794 
Mason, H. G. See Zaccor, J. V.07710 


Masuda, Akimasa. Lanthanides in the Norton County achondrite: Geochem. Jour., 
v. 2, nos. 3-4, p. 111-135, illus., tables, 1968. 


Distribution of lanthanides in 13 fractions of Norton County achondrite is quite dif- 
ferent between cnstatite single crystals and polycrystalline material. In the growth of 
single crystals, individual ions were placed one by onc to build a strictly defined lat- 
tice structure, whereas polycrystalline material was produced by transitional forma- 
tion of amorphous phases or phases of low crystallinity resulting from spontancous 
cohesion of neighboring ions in the melt. The genesis of Shalka, Johnstown, and 
cucritic achondrites can be interpreted in terms of precipitation of single crystals. 
These differences in partition coefficient are of petrologic significance because they 
can bring about differences in efficiency of enrichment of calcium in remnant liquid. 
Irregular behavior of C, Eu, and Yb in single-crystal fractions is examined.—from 
Author's abstract 


Matheja, Johann; Degens, Egon T. Molckulare Entwicklung mineralisation- 
sfahriger organischer Matrizen [with English summ.]: Neucs Jahrb. Geologie u. 
Palaontologie Monatsh. 1968, no. 4, p. 215-229, illus., 1968. 












019: 





4 Survey, 
Ce Of the 
"red and 
ribed, in. 
Pur, The 
sTuption 
he main 

Big and 


cbraskg 


orthern 


Out 50 
estern 
ed, as 
emont 
habits 
at Salt 


game 


sharp 
ured 
uilds 
truc- 
each 












1853 


Protein and glycoprotein matrices act as templates for the fixation of anions and ca- 
tions in calcification of molluscan shells and this is the first step towards formation of 
calcite or aragonite, depending on the coordination assumed by Ca. It is suggested 
that Precambrian Mollusca secreted an exclusively organic shell. Calcification by the 
proposed mechanism began in organisms of this sort when functional sites in the an- 
cestral glyptoprotein shell matrix developed by the climination of certain cross link- 
ages. A phylogenctic tree of Mollusca, bascd on 500 analyses of the organic content 
of shells, agrees well with one constructed on classical paleontologic principles. 


ABSTRACTS 





07925 Matsuda, Hideki; Horie, Kinuko; Honda, Masatake. Some cosmic ray produced 


radioactivities in the Norton County achondrite and the Peace River chondrite: 
Gcochem. Jour., v. 2, nos. 3-4, p. 167-174, tables, 1968. 


Activitics of two cosmic-ray produced radionuclides, Be-10 and Al-26, were deter- 
mined for the Norton County achondrite. Be-10 and Na-22, Al-26, Ti-44, Mn-53, 
and Co-60 were determined for Peace River chondrite. Except for Be-10 and Mn-53, 
these activities were measured employing a low level B-y coincidence method. Com- 
bining these data with those reported for stable rare gases, the radiation age of Nor- 
ton County was calculated to be (120+20) 108 yr, which is significantly lower than 
previous estimations by a factor ranging from 2 to 5. Results for Peace River were 
compared with other experiments which have appcared in the literature, and the 
shielding cffect is discussed.— Authors’ abstract 


Matthews, R. K. See Mesolclla, Kenneth J. 02694 
Mattick, Robert E. See Behrendt, John C. 02680 
Maus, Charles W. See Davis, John O. 07876 


08062 Mawby, J. E. Megahippus and Hypohippus (Perissodactyla, Mammalia) from the 


Esmeralda Formation of Nevada: PaleoBios, no. 7, 13 p., illus., tables, 1968. 


A specimen from the Esmeralda Formation (Mio-Pliocenc) of Nevada provides new 
information concerning the poorly known anchitheriine horse, Megahippus McGrew. 
Hypohippus nevadensis Merriam, from the same formation, approaches Megahippus 
in size, but lacks the characteristic megahippine specialization of the dentition. 
—Author’s abstract 


08066 Mawby, J. E. Megabelodon minor (Mammalia, Proboscidea), a new species of 


mastodont from the Esmeralda Formation of Nevada: PalcoBios, no. 4, 10 p., illus., 
table, 1968. 


A single fossil mandible from the Esmeralda Formation (late Miocene-carly 
Pliocene ) of Nevada represents a new species of gomphotheriid proboscidean, allied 
with the “‘spoon-billed"’ mastodonts of the Tertiary of the Great Plains. Mandibles 
with long symphysis but no lower tusks were developed in at least three independent 
lines of Tertiary gomphothcres, represented by the genera Megabelodon, 
Gnathabelodon, and Eubelodon.— Author's abstract 


07703 Maxwell, A. A.; Fry, Z. B. A procedure for determining clastic moduli of in situ 


soils by dynamic techniques, in International symposium on wave propagation and 
dynamic propertics of carth materials, Albuquerque, N. Mex., 1967, Proc.: Al- 
buquerque, N. Mex., Univ. New Mexico Press, p. 913-919, illus., 1968. 


The procedure to determine clastic moduli of in situ soils described here employs the 
determination of the velocity of waves propagated at known frequencies along the 
exposed surface of the soil. The determination of the velocity of wave propagation 
over a range of frequencies provides a means of deriving clastic constants of a soil. 
The method has an advantage over conventional soil tests in that it is applied to in 
situ soil and allow rapid investigation of a considerable area. From field data col- 
lected the clastic constants, shear modulus G, compression (Young’s) modulus E, 
and Poisson’s ratio v can be computed. The values determined can be related to 
depth using one-half the surface wavelength as the depth factor. The characteristics 
may be used in design or evaluation of foundations.—from Authors’ abstract 
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May, R. W. See Dreimanis, A. 02887 


02823 McAlinden, John M.; Orlin, Hyman. Mapping our new sca frontier: Surveying and 
Mapping, v. 29, no. 1, p. 71-86, illus., 1969. 


On the 10th of June 1964, the United States acquired approximately 850,000 sq mi 
of a new frontier by becoming a signatory to the United Nations-sponsored “Convep. 
tion on the Continental Shelf.”’ This sea-covered domain, like our other historic fron. 
tiers, has a vast natural resource potential, but before it can be developed economi- 
cally much must be known of its geological-gcophysical character. Detailed Surveys 
and maps of sea-floor topography, sediments, magnetism, gravity, bottom and sub. 
bottom geology, tides, currents, and other geophysical properties of the marine 
environment are a prerequisite to such development. The requirements and tech- 
niques used to produce some of this geophysical mapping are discussed in this 
paper. — Authors’ abstract 


07734 McBirney, Alexander R. Pctrochemistry of the Cascade andesite volcanoes, in An- 
desite conference guidebook—Internat. Upper Mantle Proj. Sci. Rept. 16-S: Oregon 
Dept. Geology and Mineral Industrics Bull. 62, p. 101-107, illus., tables, 1968. 


Paleomagnetic data suggest that the bulk of the Cascade volcanoes are less than 
770,000 years old. One group, in the central Cascades, has crupted essentially similar 
lava during its history, largely andesitic, with a little basalt, and no rhyolite. In the 
northern and southern end of the chain, the cruptions have varied in time and have 
become more diverse. Most began with siliceous andesites or dacites and then some 
produced basalt with intermittent rhyolitic obsidian or pumice from flank cruptions. 
Some of the varied kinds had rhyolites during the carly stages and others have basalt 
forming the base for the andesitic cones. Thus, the rocks of the main cones in this 
grouping(divergent) contrast with both carlicr and later rocks. However, all that can 
be said on the basis of current knowledge is that the differences in the basement 
rocks do not provide a consistent correlation with the variations in the andesitic 
rocks from one volcanic center to another. —HRC 


07743 McBirney, Alexander R. Compositional variations of the climactic eruption of 
Mount Mazama, in Andesite conference guidebook—Internat. Upper Mantle Proj. 
Sci. Rept. 16-S: Oregon Dept. Geology and Mineral Industries Bull. 62, p. 53-56, il- 
lus., table, 1968. 


Mt. Mazama grew by the accumulation of andesite lava, and the later discharge of 
more silicic andesites, dacites, and rhyodacites. Dacite domes were extruded near the 
eastern base and basaltic cinder cones broke out over a wide area. The climatic ex- 
plosion is shown by the glowing avalanche deposits at the Pinnacles. A sudden transi- 
tion from white dacite pumice to dark brown hornblende scoria occurs within less 
than two vertical feet with no evidence of a break in the continuity of the eruption, 
the contrasting magmas must have been discharged continuously from a composi- 
tionally inhomogencous magma reservoir beneath the volcano. The differences show 
best in the abundance and composition of the phenocrysts in the deposit. The varia- 
tion in the glass is much smaller than that in the total rock. There is a greater average 
abundance of phenocrysts in the scoria; most are labradorite zoned to oligoclase. 
RC 


07982 McCallum, M. E. The Centennial Ridge gold-platinum district, Albany County, 
Wyoming: Wyoming Geol. Survey Prelim. Rept. 7, 13 p., illus., table, geol. map, 
1968. 


Precambrian rocks are divided into six units; as the post-Precambrian are economi- 
cally unimportant, they are included in one map unit. Shear zones are the most 
prominent structural features. Primary and placer gold and gold-platinum deposits 
are of major economic interest. Rare-carth bearing pegmatites of questionable 
potential are considered also.—ESL 


07983 McCallum, M. E.; Orback, C. J. The New Rambler og May te na district, 
Albany and Carbon Counties, Wyoming: Wyoming Geol. Survey Prelim. Rept. 8, 12 
p., illus., geol. map, 1968. 
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This district, in the central Medicine Bow Mts., is underlain by Precambrian crystal- 
line and Cenozoic sedimentary rocks. The petrography of the crystalline rocks is 
described. Structural features indicate that the arca has been subjected to multiple 
episodes of deformation; shear zones are the most prominent structures. Lode 
deposits are of both primary and secondary origin, most consist of copper sulfides, or 
of copper and gold, but in the vicinity of the New Rambler properties, platinum and 
palladium are important. Alluvial deposits along Douglas Creck have been mined for 
placer gold.—ESL 


07810 McCarty, John L.; Brooks, George W.; Beswick, Alfred G. Impact penctromcters 


for evaluating characteristics of remote surfaces, in International symposium on 
wave propagation and dynamic propertics of carth matcrials, Albuquerque, N. Mex., 
1967, Proc.: Albuquerque, N. Mex., Univ. New Mexico Press, p. 971-979, illus., 
1968. 


This paper describes a penetrometer technique developed to obtain data on load- 
supporting ability, penetrability, and other physical characteristics of inaccessible 
terrestrial and extraterrestrial surfaces. The technique consists of impacting the 
surface with projectiles equipped with acceleration sensor and communication 
components which transmit accelerations generated during impact to receivers for 
analysis. Highlights of research and development are reviewed and test data from 
impacts discussed. Penetrometer design considerations for applications to ter- 
restrial and lunar and planetary surfaces are presented. Resuits to date indicate 
that the technique provides useful information on structural properties of the 
impacted surface.—from Authors’ abstract 


07825 McDowall, R. M. Occanic islands and endemism [discussion of paper by J. C. 


Briggs, 1966]: Systematic Zoology, v. 17, no. 3, p. 346-350, tables, 1968. 


Briggs (ibid., v. 15, no. 2, p. 153-163, 1966) has suggested that marked differences in 
endemism of marine shore faunas of old, well isolated oceanic islands—from very 
low levels of endemism in the North Atlantic to very high in sub- Antarctic waters 
—may be related to a drop in sea surface temperatures during Pleistocene glacia- 
tions, the islands with lowest cndemism having been exposed to the greatest decline 
in surface temperatures. McDowall objects to Briggs’ disregard of certain available 
data, and comparison of endemism levels for different phyla which may have had 
very different evolutionary rates; he suggests that, although Pleistocene temperature 
changes may have occurred and caused extinctions, endemism for the different 
islands can be explained simply as a function of distance, dispersal ability, and ocean 
currents.— VMJ 


07868 McGlynn, J. C. Geology, Tumi Lake, District of Mackenzie: Canada Geol. Survey 


Map 1230A, scale 1:63,360, text, 1968. 


Oldest rocks in the Tumi Lake area are sedimentary strata of the Precambrian Snare 
Group; towards the top of the group, metamorphosed dolomites are thin bedded with 
outcrops deeply ribbed owing to differential weathering of layers. All granitic rocks 
are later than the Snare sediments and appear to be interrelated. Aplite dikes cut all 
the above-mentioned rocks. Paleozoic rocks which underlie about one-quarter of the 
arca have been divided into three units; only the middle unit is exposed but the other 
two may lic bencath the glacial cover. Snare strata have been folded with dips averag- 
ing about 60° N. Numerous faults occur, particularly in or near the northwest-tren- 
ding bands of Precambrian strata. Pitchblende deposits are the only mineral occur- 
rences of economic interest. —MCM 


08002 McGrain, Preston; Dever, Garland B., Jr. The geometry of limestone aggregate 


sources in Kentucky’s Appalachian region, in Highway Geology Symposium, 19th 
Ann., Morgantown, W. Va., 1968, Proc.: Morgantown, W. Va., West Virginia Geol. 
and Econ. Survey Circ. 10, p. 91-102, illus., 1968. 


Rocks of Ordovician to Pennsylvanian age are present, but Pennsylvanian clastic 
material covers most of the area, so limestone exposures are not widespread. In addi- 
tion, various other geological factors also affect the distribution of the rocks. Most 
limestones are Mississippian and a few are Ordovician. Exposures occur in the Ken- 
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tucky River valley of the Inner Blue Grass region, the Mississippian plateau of south. 
central Kentucky, the western rim of the eastern Kentucky coal ffeld, Pine Moun- 
tain, and the Paint Creek uplift. The individual rock formations cxposed are 
described regarding their propertics as aggregate for concrete. —HRC 


07844 McKay, Edward D. Gila ficld, Jasper County, Illinois, in Geology and petroleum 
production of the Illinois basin, a symposium—lIllinois and Indiana-Kentucky Geol, 
Socs.: Mt. Vernon, Ill., Illinois Oil and Gas Assoc., p. 109-112, illus., table, 1968. 


McKee, Bates. See Barksdale, Julian D. 02667 


02910 McKenzie, Dan P. The rclation between fault plane solutions for carthquakes and 
the directions of the principal stresses: Scismol. Soc. America Bull., v. 59, no. 2, p. 0 
591-601, illus., 1969. 


The stresses involved in shallow carthquakes and their occurrence along fault planes 
suggest that they occur by failure on weak planes, rather than by brittle fracture of a 
homogeneous matcrial. Possible orientations of the stress tensor are examined to 
determine what limits fault plane solutions can place on the orientation of the 
greatest principal stress. For the gencral case of a triaxial stress, the only restriction is 
that this stress direction must lie in the quadrant containing P, but may be at right an- 
gles to the P direction. Thus shallow carthquakes impose a few limitations on the 
oricntation of the stress tensor. In contrast the fault plane solutions from deep 
earthquakes are best explained by fracture of a homogeneous matcrial, with the 
greatest principal stress directed down the dip of the earthquake zone.—Author’s ab- 
stract 


McKenzie, G. D. See Peterson, D. N. 08072 


02855 McKenzie, Garry D.; Goldthwait, Richard P. Glacier fluctuations in Adams Inlet, 
southeastern Alaska, in the last 11,000 years [abs.]: Geol. Soc. America Abs. with 
Programs 1969, pt. 6, North-Central Sec., p. 32, 1969. 


02766 McLearn, F. H. Middle Triassic (Anisian) ammonoids from northeastern British 
Columbia and Ellesmere Island [with French abs.]: Canada Geol. Survey Bull. 170, 
90 p., illus., 1969. 


Thirty-seven species of Anisian ammonoids are described from the Toad Formation 
of northeastern British Columbia and one from the Blaa Mountain Formation of El- 
lesmere Island. Four species, Hollandites pelletieri, Anagymnotoceras tozeri, Gram- 
bergia tetsaensis, and Lenotropites tardus, arc described as new.—Author’s abstract 


McNeill, R. L. See Caudic, W. N. 07809 


07769 McNulty, C. L., Jr.; Slaughter, Bob H. Locality 3, in Stratigraphy of the Woodbine 
Formation, Tarrant County, Texas—Geol. Soc. America, South-Central Scc., 2d 
Ann. Mtg., 1968, Field Trip Guidebook: [ Arlington, Tex., Univ. Texas Arlington] p. 
68-72, illus., 1968. 


In a road cut, 27 fect of Lewisville Member and 12 feet of Arlington Member are cx- 
posed. The Lewisville is mainly black shale, but contains many sandstone lenses. The 
molluscan fauna is dominated by corbulids, arcids, and ostreids, but fragmentary ver- 
tebrate fossils are also present. The Arlington Member is a light brownish gray, 
coarse-grained sandstone. A clean exposure reveals that it is considerably cross- 
bedded and lenticular. Another site shows sandstone conglomerate in the upper 
Arlington Member rich in phosphorite pebbles and vertebrate fragments. Strati- 
graphic inferences of the conglomerate are discussed.—ESL 


07979 McRoberts, Jill H. E. Post-glacial history of Northumberland Strait based on 
benthic Foraminifera: Maritime Sediments, v. 4, no. 3, p. 88-95, illus., 1968. 


Three sediment cores were examined for Foraminifera. Recent fauna in the Strait 
east of Cape Tormentinc is arenaccous; in the western portion, and shallower water, 
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it is calcareous-hyaline. Sediment in all cores is mainly clayey silt, and sorting is poor. 
The core fauna appear to be most like that of the present cool temperate environ- 
ment. Assemblages consist of 10 genera and 17 species. A fluvial deposit underlies a 
peat horizon dated at 3,000 yr; a sand layer overlies the peat, and is topped by a 
shell horizon. The postglacial history may be postulated as follows: after deglacia- 
tion sea-level was lower by about 300 feet and the Strait was exposed to subaerial 
influence. The area was inundated by marine waters about 11,800 B.P. Isostatic 
rebound exposed the area to fresh water, until marine waters invaded again after 
3000 B.P. Other fresh water influxes resulted in a decline of the foraminiferal 
populations. — ESL 


02625 Meade, Buford K. Precise surveys of the Anchorage monitoring system, in The 
Prince William Sound, Alaska, earthquake of 1964 and aftershocks, V. 3: U.S. Coast 
and Geod. Survey Pub. 10-3, p. 113-118, illus., tables, 1969. 


A network of closely-spaced stations, 13 miles cast-west and about 9 miles north- 
south, was established after the earthquake with a view to detecting future move- 
ments. Thirty stations in all are present, with distances from | to 5 miles between 
them. Three more were added in 1965. The observations regarding clevation and 
horizontal and vertical values are given in tables for 1964 and 1965; no significant 
variations are noted, but future measurements are planned.—HRC 


02709 Meade, Robert H. Errors in using modern stream-load data to cstimate natural 
rates of denudation: Geol. Soc. America Bull., v. 80, no. 7, p. 1265-1274, illus., 1969. 


Geologists have used modern data on river discharge, sediment concentration, and 
dissolved-solids content to estimate rates of denudation in the past. However, the ac- 
tivities Of man, of which agriculture, urbanization, and mining are prominent, have 
greatly increased sediment loads of streams over their primitive loads. Man’s activi- 
ties and atmospheric salts materially affect the dissolved-solids loads of streams, too. 
Examples from the Atlantic Coast of United States suggest that estimates based on 
present data, unadjusted for atmospheric accessions and man’s contributions, may be 
two times as large as they should be for chemical load, and 4 to 5 times greater in 
terms of scdiment load.— JHF 


07874 Medville, Douglas. Initial exploration of Flower Pot Cave, West Virginia [abs. ]: 
Natl. Speleol. Soc. Bull., v. 30, no. 2, p. 42-43, 1968. 


07841 Meents, Wayne F. Fishhook gas field, Adams and Pike Counties, Illinois, in Geolo- 
gy and petroleum production of the Illinois basin, a symposium—lIllinois and Indiana- 
Kentucky Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 101-103, 
illus., 1968. 


07797 Mengel, Joseph T. Chert bed characteristics in the Lake Superior iron formations 
[abs.], in Inst. Lake Superior wereg 14th Ann., 1968, Tech. Sess. Abs.: Superior, 
Wis., Wisconsin State Univ., p. 59-60, 1968. 


Merriam, Daniel F. See King, Robert J. 02761 
Merrill, Glen K. See Lance, H. Richard. 02862 


02694 Mesolella, Kenneth J.; Matthews, R. K.; Broecker, Wallace S.; Thurber, David L. 
The astronomical theory of climatic change—Barbados data: Jour. Geology, v. 77, 
no. 3, p. 250-274, illus., tables, 1969. 


Barbados Island, West Indics, was in an area of tectonic emergence during the 
Picistocene, and, during coincident glacio-eustatic sea level fluctuations, a series of 
constructional terraced reef tracts were formed. Radiometric dating of successive 
reef terraces suggests periods of high sca levels and reef tract development 82,000, 
105,000, 125,000, and 170,000-230,000 years ago, with the rest of the terraces 
formed more than 250,000 years ago; prolonged periods of relatively low sea level 
are dated 0-80,000 and 130,000-170,000 years ago. The ages of reef terraces com- 
pare closely with times of maximum summer solar radiation in the northern hemi- 
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sphere, and lend support to the astronomical theory of climatic change {commonly 
referred to as the Milankovitch hypothesis ].—from Authors’ abstract 


02630 Meyer, H. A.; Lanning, F. C. Determination of sodium, lead and barium in two | 
limestone beds by flame photometry [abs.]: Nebraska Acad. Sci. Proc., 79th Ann 0292 
Mtg., p. 15, 1969. : 


Michaelis, H. von. See Ahrens, L. H. 08040 


08018 Michigan Basin Geological Society. Symposium on Michigan oil and gas fields: 
[Lansing, Mich.] Michigan Basin Geol. Soc., 199 p., illus., 1968. 


This symposium of oil and gas fields contains accounts of 18 representative fields of 
each of the major types of known hydrocarbon entrapment present in Michigan. The 
intention is to update the volume every few years as dictated by exploratory activity, 
Papers on the individual fields are cited separately -MCM 


07774 Mickle, David G. Ore reserve estimation: Mines Mag., v. 58, no. 3, p. 13-15, illus, 077 
1968. 


Traditional methods of ore reserve estimation are inadequate. An improved ore esti- 
mation procedure should: (1) use a more reasonable assumption about continuity of 
grade between samples, (2) furnish an estimate of the probable accuracy of ore 
reserve calculations, (3) provide a means for determining the number of samples 
required to evaluate a given deposit within specified limits of accuracy, and (4) aid 
visualization of actual grade distribution both in the deposit and in the various stages 
of sample reduction and analysis.—KAF 


07963 Miller, D. N., Jr. Exploration potential of the illinois basin, in Geology and petrole- 
um production of the Illinois basin, a symposium—lIllinois and Indiana-Kentucky 
Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 289-293, illus., 1968. 


Of the 73 oil ficlds in the Illinois basin that have produced in excess of five million 
bbl, practically all were discovered by fundamental principles of geology; coor- 
dinated gcological-geophysical-engincering ventures have been successful and | 
should continue to be in the future. With changing objectives and incentives, ex- 0 
ploration will have to overcome problems of greater drilling depths and less reliable 
correlations in limestone and dolomite without marker beds. Recognition of trapping 
conditions depends upon a general knowledge of sedimentary processes and _environ- 
ments of deposition, plus a comprehensive knowledge of lithology and diagenesis. 


Exploration talents should be employed in a systematic and scientific manner. 
—MCM 


07787 Miller, Halsey W.; Walker, Myrl V. Enchoteuthis melanae and Kansasteuthis lind- 
neri, new genera and species of tcuthids, and a sepiid from the Niobrara Formation of 
Kansas: Kansas Acad. Sci. Trans., v. 71, no. 2, p. 176-183, illus., 1968. 


Fossil coleoids [Cephalopoda] from the Niobrara Formation (Cretaceous ) of Kansas 
are rare, although several well preserved specimens have been found. A new 
Palaeololiginidac is herein described as Enchoteuthis melanae. New evidence is 
presented to indicate that Platylithophycus cretaceum from Gove County described 
by Johnson and Howell (1948) is a sepiid. A third specimen of a palacololiginid, 
discovered in the basal Smoky Hill Member, is described as Kansasteuthis lindneri, 
the oldest known sepiid.—GDC 


Millette, J. F.G. See Valentine, K. W.G. 02774 
08036 Mills, A. A. Boron in tektites, in Origin and distribution of the clements (L. H. 
Ahrens, editor): Oxford, England, and New York, Pergamon Press (Internat. Ser. 
Mons. Earth Sci., V. 30), p. 521-531, illus., tables, 1968. 


Values of 10-30 ppm were obtained for boron abundances in tektites from strewn 
fields of Australia, southeast Asia, Texas, and elsewhere by a newly devised 
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colorimetric technique involving a non-aqueous solvent. The observed amounts are 


n 

monly consistent with the theory of a terrestrial sedimentary parent material, but do not rule 
outa lunar origin.—MS 

"Amn, 02925 Milne, W. G.; Davenport, A. G. Distribution of carthquake risk in Canada: Seismol. 


Soc. America Bull., v. 59, no. 2, p. 729-754, illus., tables, 1969. 


Statistical analyses are performed upon the earthquakes in existing catalogs of 
earthquakes in Canada. A relationship is presented between acceleration amplitude, 
fields: magnitude, and distance for both eastern and western Canada. It is shown that the 
same relationship does not hold for each area. An ordered set of acceleration am- 
plitudes is computed for several sites using this relationship. Contour maps of certain 


Ids of parameters and the return periods of accelerations of specific amplitudes, computed 
1. The for a number of points which form a grid on a map, are presented. Contour maps also 
tivity, are presented showing acceleration amplitudes with certain return periods for a 


number of sites.— from Authors’ abstract 


illus., 07762 Mines Magazine. Deep probe explores Earth’s interiot: Mines Mag., v. 58, no. 6, p. 
28-29, illus., 1968. 


-esti- A geophysicist at the Colorado School of Mines has begun a study of the Earth’s crust 
ity of in northeastern Colorado. The crust is 30 to 40 miles thick in this part of Colorado. 
F ore Another project is scheduled for theSierra-Nevada Mountains between Reno, 
ples Nevada and Death Valley. The two main aims of the study are to solve some of the 
) aid basic mysteries about the Earth’s crust and to refine electrical prospecting methods. 
ages —KAF 


07763 Mines Magazine. Recording nuclear blast: Mines Mag., v. 58, no. 6, p. 8-9, illus., 
ole- 1968. 


ick 
/ On April 26, 1968, at 8 A.M., M.S.T., the AEC detonated a nuclear explosion at the 
National Test Site in Nevada, roughly equivalent to an earthquake of magnitude 
lion 6.25. Photographs and records made between 8 and 8:15 a.m. at the Colorado 
0r- School of Mines Geophysics Department are shown.—KAF 
and 
ex- 07773. Mines Magazine. Oil shale rescarch concluded: Mines Mag., v. 58, no. 3, p. 9, 
ble 1968. 
in 
4 A successful conclusion has been reached in oil shale research conducted at the 
sis, Anvil Points research facility near Rifle, Colo., operated by the Colorado School of 
er. Mines Research Foundation.—KAF 
07882 Mining in Canada. Past Canada’s last frontier—Panarctic gamble may have far- 
d- reaching results: Mining in Canada, November, p. 19-22, illus., table, 1968. 
of 
Panarctic, organized to protect Canadian ownership of the Arctic’s resources, con- 
trols 63 percent of potential oil/gas acreage. The summer of 1968 was spent in 
as preliminary work and establishment of bases. Metallics and other minerals are also 
: sought. The gas/oil prospects cover the largest undeveloped sedimentary basin in the 
is western hemisphere.—from Author's abstract 
d 
1, 07883 Mining in Canada. Coppermine—Starting point for the future: Mining in Canada, 
i, November, p. 39-41, illus., 1968. 


For the past two years the Coppermine River region in the Northwest Territories has 
been the scene of the largest staking rush in the history of mining in Canada. Major 
interest is in the basalts of the Coppermine series. The history of the region is briefly 
discussed. —KAF 


Misiaszek, Edward T. See Greenfield, B. James. 07716 


02799 Mitcham, Thomas W. Economic geology research: Econ. Geology, v. 64, no. 1, p. 
72-74, 1969. 
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The goals of an economic geology research group can be attained by careful selec. 
tion of prospector-oriented scientists, a group structure that combines latitude for 
creativity with leadership to maintain focus, and a ficld-oricnted program with diver. 
sified support.—WSW 


02714 Monmonier, M. S. Trends in upland accordance in Pennsylvania's Ridge and Val. 


ley section: Pennsylvania Acad. Sci. Proc. 1968, v. 42, p. 157-162, illus., 1969. 


Polynomial trend surfaces were fitted by least-squares regression to samples of ridge 
tops and local broad uplands in the Folded Appalachians of Pennsylvania. Both the 
ridge tops and the local broad uplands, belicved by some to be peneplain remnants, 
are highly accordant. However, their accordance is related to present major through. 
flowing streams. Upland accordance and its adjustment to drainage are consistent 
with both peneplanation and dynamic equilibrium. Pencplanation, however, necd 
not be invoked to explain present accordance in the arca studied.— Author's abstract 


08073 Monroe, Watson H. The karst features of northern Pucrto Rico: Natl. Spcleol. Soc. 


Bull., v. 30, no. 3, p. 75-86, illus., 1968. 


In the outcrop belt of middle Tertiary limestone are good examples of karst develop- 
ment under humid tropical conditions. Specific karst features correlate with litholog- 
ic characteristics, hence nearly coincide with outcropping stratigraphic units, 
Cockpit karst is in areas underlain by purc massive phascs of the Lares Limestone, 
mogote karst is restricted to pure massive Aymamon Limestone where surficial cover 
of sand and sandy clay lics between its isolated hills, and ramparts line cliffs along 
rivers and at top of sca cliffs. Zanjones form in less pure bedded phase of the Lares; 
caverns and natural bridges are common in formations of alternating hard and soft 
layers; and deep sinkholes form only in such layers. Solution in depressions is aug- 
mented by soil cover; reprecipitation of calcium carbonate has indurated the surface 
of exposed limestone.—from Author's abstract 


Moore, E. J. See Desai, K. P. 02693 


07777 Moore, Fred E. Ficld work for Freshmen: Mines Mag., v. 58, no. 5, p. 16-17, illus., 


1968. 


Freshmen geology students of the Colorado School of Mines are introduced to field 
work including the preparation of geologic maps and reports. The Brunton CADET, 
an all plastic pockct transit, is used by the students.—KAF 


02743 Moore, James G.; Fiske, Richard. Volcanic substructure inferred from dredge sam- 


ples and ocean-bottom photographs, Hawaii: Geol. Soc. America Bull., v. 80, no. 7, 
p. 1191-1201, illus., tables, 1969. 


Ocean bottom sampling.adjacent to the Island of Hawaii by dredge and photograph 
indicate that basaltic pillow lava dominates the crest and flanks of the rift zonc 
ridges, whercas glassy basalt sand and scoria dominate the downslope flanks of the 
volcano. The distribution of rock types indicates a dependency upon depth of site of 
eruption, which can be gencralized as follows: (1) pillow lavas are dominant below 
sea level and are crupted from deep water vents, (2) hyaloclastic rocks overlic the 
pillow lavas and are crupted from shallow water vents or where subacrial flows cross 
the shoreline, (3) subacrial lava flows compose the volcano and are cruptcd from su- 
bacrial vents.—RGY 


Moore, R. K. See Rousc, John Wilson, Jr. 02660 


02792 Moore, W. J.; Lanphere, M. A.; Obradovich, J. D. Chronology of intrusion, volcan- 


ism, and ore deposition at Bingham, Utah—A reply [to discussion by J. Gilluly, 
1969]: Econ. Geology, v. 64, no. 2, p. 229, 1969. 


The area described by Gilluly (ibid., p. 228) is being mapped and volcanics will be 
dated radiometrically to resolve the question he poses. —WSW 
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97803 Moorhouse, W. W. New light on Animikie algal structures through darkfield illu- 
mination [abs.], in Inst. Lake Superior Geology, 14th Ann., 1968, Tech. Sess. Abs.: 
Superior, Wis., Wisconsin State Univ., p. 41, 1968. 


ABSTRACTS 


92856 Moran, Stephen R. Glacio-tectonic structurcs in till [abs.]: Geol. Soc. America 
Abs. with Programs 1969, pt. 6, North-Central Sec., p. 32, 1969. 


Moran, Stephen R. See Gross, David L. 02874 
Moran, Stephen R. See Johnson, W. Hilton. 02883 


07195 Morey, G. B.; Ojakangas, R. W. The sedimentology of the Middle Precambrian 
Thomson Formation [abs.], in Inst. Lake Superior Geology, 14th Ann., 1968, Tech. 
Sess. Abs.: Superior, Wis., Wisconsin State Univ., p. 55-56, 1968. 


Morey, G. B. See Sims, P. K. 07820 
Morey, G. B. See Ojakangas, R. W. 07821 


(2702 Morgan, Alan V. Intraformational periglacial structures in the Nose Hill gravels 
and sands, Calgary, Alberta, Canada: Jour. Geology, v. 77, no. 3, p. 358-364, illus., 
1969. 


A gravel and sand sequencc at Calgary, Alberta, resting unconformably on Paskapoo 
sandstone and overlain by a late Wisconsin till, has within it two distinct horizons of 
structures attributable to periglacial activity. The lower horizon shows involutions, 
and deranged and frost-shattered pebbles, while the upper horizon shows fossil ice 
wedges. A periglacial cnvironment probably existed in southwestern Alberta at least 
twice during the gravcl-and-sand deposition, and the sequence is probably of 
Pleistocene age, although predating the carlicst Laurentide ice advance in the area. 
The average annual tempcraturce in the Calgary arca was approximately 9° - 14°C 
cooler than at present.—Author’s abstract 


Morris, H. T. See Shepard, W. M. 02612 
Morris, H. T. See Lovering, T. S. 02614 
Morrison, G. H. See Berkcy, E. 08046 


02653 Morton, D. M.; Baird, A. K.; Baird, K. W. The Lakevicw Mountains pluton, 
southern California batholith—Pt. 2, Chemical composition and variation: Geol. Soc. 
Amcrica Bull., v. 80, no. 8, p. 1553-1563, illus., tables, 1969. 


Major clemental analyses and specific gravity determinations were made on bulked 
rock samples from 162 localitics over the Lakeview Mountains pluton. Mincral 
separates from 126 localities were also analyzed. Results show that the pluton is 
highly homogencous on the large scale with high heterogeneity on the small scale. 
Despite the high homogencity, all analytical results define consistent zonational pat- 
terns approximately parallel to the walls of the body and to the concordant schlieren. 
This zonation shows that the Lakeview Mountains pluton has a relatively basic and 
dense core compared to its margin and implies that the last rock to crystallize was 
more basic than rock formed carlicr.—-Authors’ abstract 


02681 Morton, D. M. The Lakevicw Mountains pluton, southern California batholith—Pt. 
1, Petrology and structure: Geol. Soc. Amcrica Bull., v. 80, no. 8, p. 1539-1551, il- 
lus., table, gcol. map, 1969. 


This pluton, exposed over an area of 100-130 km’, is located at an abrupt local 
deflection of the regional structural grain and is concordant with planar structures in 
the enclosing rocks. Most of the adjacent rocks are older than the pluton but some 
may be of the same age. Schlieren are ubiquitous and can be separated into three 
groups: onc is concordant with the pluton’s margin; the other two strike NW and NE. 
Pegmatite dikes are concentrated in the deduced center of the pluton. It is concluded 
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that the concordant schlieren resulted from outward growth of the pluton and the 
discordant sets were in response to regional forces; the pegmatites represent the fugi. 
tive constituents of the magma and mark the last portions of the pluton to crystallize 
K-Ar ages on four biotite samples range from 87.0-98.1 m.y.—EHP ‘ 


02837 Mosher, L. Cameron; Bodenstein, Frances. A unique conodont basal structure from 


the Ordovician of Alabama: Geol. Soc. America Bull., v. 80, no. 7, p. 1401-1402, i. 
lus., 1969. 


A unique downward-projecting basal structure was observed attached to a fibrous. 
type compound conodont recovered from the Chickamauga formation (Middle Or- 
dovician) of Alabama. The basal material apparently projected into the supporting 
tissuc. It is suggested that this structure may have served for attachment of muscles 
that effected movement of the conodont.— Authors’ abstract 


Mosher, L. Cameron. See Sweet, Walter C. 02952 


02608 Mower, R. W. Groundwater hydrology of the Jordan Valley, Utah, in Guidebook of 


northern Utah: Utah Geol. and Mincralog. Survey Bull. 82, p. 158-173, illus., 1969, 


Jordan Valley is a structural graben filled with Pliocene and Quaternary sediments, 
most of which are lacustrine. Ground water occurs in artesian aquifers toward the 
center of the valley, under watcr-table conditions near the bordering mountains 
where the aquitard overlying the artesian aquifer is not present, in shallow water- 
table conditions overlying the artesian aquifer toward the center of the valley, and as 
perched water locally. Each occurrence is described. Recharge occurs by seepage 
from bedrock, precipitation, irrigation, creek channels, irrigation canals, underflow 
in channel fill in mountain canyons, and underflow from the Utah Valley through the 
Jordan Narrows. Discharge occurs in springs, seeps, drains, wells, evapotranspira- 
tion, “7 underflow out of the Jordan Valley. Quality varies throughout the valley. 
—HR 


Mozola, Andrew J. Geology for land and ground-water development in Wayne 
County, Michigan: Michigan Geol. Survey Rept. Inv. 3, 25 p., illus., geol. map, 1969. 


Knowledge of subsurface conditions can be an important consideration for future 
construction, site development, and land use projects. This report on the subsurface 
geology of Wayne County is intended primarily as a reference for planning activities. 
A scrics of maps depict bedrock geology, bedrock topography, glacial drift thickness, 
and glacial geology. Because water becomes involved directly or indirectly with 
many projects, this report describes briefly bedrock and glacial deposits present and 
occurrence of ground water in such materials. A small scale bedrock map of 
Michigan and a Michigan Stratigraphic Nomenclature Chart are included to show 
relationship of Wayne County geology to the rest of the State.—from Author's ab- 
stract 


08028 Muan, Arnulf. Equilibrium distribution of clements between coexisting solid-sol- 


ution phases, in Origin and distribution of the elements (L. H. Ahrens, editor): Ox- 
ford, England, and New York, Pergamon Press (Internat. Ser. Mons. Earth Sci., V. 
30), p. 619-626, illus.; discussion, p. 626-627, 1968. 


The thermodynamic basis for the distribution of cations between two coexisting bi- 
nary solid solutions is derived using olivine and pyroxene phases as examples. Data 
are presented for magnesium-iron and calcium-iron silicates which have been studied 
experimentally at clevated temperatures.— Author’s abstract 


02922 Murdock, James N. Short-term scismic activity in the central Aleutian region: 


Scismol. Soc. America Bull., v. 59, no. 2, p. 789-797, illus., tables, 1969. 


Epicenters of small-magnitude carthquakes, occurring in the central Aleutian region 
during the 1964 Alcutian Experiment, were located by an S minus P method. Shallow 
earthquakes, occurring mainly just south of the islands, seem to delincate a shallow 
carthquake belt approximately 20 to 40 km wide. Deeper earthquakes occurred 













026 


07 








and the 
the fugi- 
Stallize. 


ire from 
1402, ii. 


fibrous. 
dle Or- 
porting 
Nuscles 


200k of 
969. 


iMents, 
urd the 
Intains 
water- 
and as 
page 
erflow 
gh the 
ispira- 
alley. 


Nayne 
1969, 


future 
irface 
vities. 
ness, 
with 
it and 
ap of 
show 
's ab- 


1-sol- 
g bi- 


Data 
died 


zion: 


pion 
llow 
llow 
rred 














ABSTRACTS 1863 





north of the shallow earthquake belt, and they seem to indicate a zone of faulting 
which dips toward the island arc from the oceanic side of the arc.—Author’s abstract 





92698 Murray, Frederick N. Flexural slip as indicated by faulted lava flows along the 


Grand Hogback monocline, Colorado: Jour. Geology, v. 77, no. 3, p. 333-339, illus., 
1969. 


Lava flows southwest of Glenwood Springs, Colorado, have been broken by nu- 
merous faults with a few tens to several hundreds of feet of perpendicular separation. 
Flexural slip in steeply upturned Upper Cretaceous and Tertiary strata beneath the 
lava flows is believed to be responsible for this faulting. Tilting of the basalt and ad- 
joining basalt-gravel surfaces, as well as simple flexural-slip model experiments, seem 
to indicate that faulting was the result of a partial unfolding of previously folded 
strata. Subsidence of the uplift between Glenwood Springs and Carbondale or rise of 
the basin in the vicinity of the faulted lava by a few thousand feet since the basalt was 
formed is offered as an explanation.—Author’s abstract 


Murro, R. P. See Lenoe, E. M. 07719 
Muxart, R. See Birot, P. 07984 


07967 Myers, Ralph L. Biostratigraphy of the Cardenas Formation (Upper Cretaceous) 


San Luis Potosi, Mexico [with Spanish abs.]: México Univ. Nac. Autonoma Inst. 
Gcologia Paleontologia Mexicana, no. 24, 89 p., illus., table, geol. maps, 1968. 


The Cardenas Formation, 105 m thick, crops out in an asymmetric syncline in the 
Sierra Madre Oriental. Six published versions of its stratigraphy have included par- 
tially inverted sequences because of failure to recognize this structure, now mapped 
on a scale of 1:4,800. Of cleven measured sections, two establish the sequence. 
Herein defined and divided informally into 3 members, the Cardenas is uncon- 
formably overlain by the coarser unfossiliferous Tabaco Formation. Of 71 inver- 
tebrate species collected from the Cardenas 8 were rudists, 36 other bivalves, 14 gas- 
tropods, 6 corals, 4 cchinoids, 2 serpulids, and 1 brachiopod, in three assemblage 
zones; the middle and perhaps the lower correlate with the Exogyra costata Zone of 
the Gulf Coastal Plain. The upper zone is younger but still Maastrichtian. The regres- 
"rrp, changed repeatedly from fine clastics to biogenic limestones. 


07733 Nacci, Vito A.; Taylor, Robert J. Influence of clay structure on clastic wave veloci- 


tics, in International symposium on wave propagation and dynamic properties of 
earth materials, Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. 
New Mexico Press, p. 491-502, illus., 1968. 


The dependence of wave propagation in soils upon mechanism of stress transfer 
between mineral particles is studied by varying the geometry of particle arrangement 
and thickness of adsorbed water. Since porosities and shear strengths are affected by 
the same soil structure, relations were sought between strength, compressibility, and 
longitudinal wave velocity for a laboratory sedimented clay. Clay samples were ob- 
tained from a dispersed to flocculated state; mass physical and acoustic properties 
were determined. Results established relations between porosity, consolidation pres- 
sure, and longitudinal velocity such that specifying two will determine the third. Par- 
ticle orientation, which affects porosity and stress transfer, is an important variable in 
governing longitudinal wave velocity.— from Authors’ abstract 


07961 Neal, Marvin R. Recommended logging programs for the Illinois basin, in Geology 


and petroleum production of the Illinois basin, a symposium—Illinois and Indiana- 
Kentucky Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 265-271, 
illus., table, 1968. 


To locate and evaluate oil and gas producing formations in the Illinois basin, necessa- 
ry logging programs for cach objective are tabulated for both carbonate and sand- 
stone formations. A complete logging program should include the continuous dipme- 
ter log and sidewall cores to measure permeability. The gamma-ray-neutron log can 
provide information on an old well.—MCM 
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Nelen, Joseph. See Fredriksson, Kurt. 08035 






Nelson, C. H. See Hopkins, D. M. 02779 






02604 Nelson, R. William. In-place determination of permeability distribution fo 
heterogeneous porous media through analysis of cnergy dissipation: Soc. Petroleum 
Engineers A.I.M.E. Trans., v. 243 (pt. 2), p. 33-42, illus., reprinted 1969; originally 
published 1968. 





























This paper was published originally in Soc. Petroleum Engincers Jour., v. 8, no. |, p. 
33-42, 1968. See Abstracts of North Amcrican Geology for August 1968.—MCM 029 


07848 Neudecker, Thomas E. Jingo ficld, Ohio County, Kentucky, in Geology and 
petroleum production of the Illinois basin, a symposium — Illinois and Indiana-Kep- 
tucky Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 143-148, illus,, 
table, 1968. 


07811 New Mexico Univ. Dept. Civil Eng.; Triandafilidis, George E. (chairman), 
Proceedings [of] international symposium on wave propagation and dynamic proper- 
tics of carth materials, Albuquerque, N. Mex. 1967, Proc.: Albuquerque, N. Mcx., 
Univ. New Mexico Press, 999 p., illus., tables, 1968. 


This symposium procecdings of 75 papers is divided into two parts. Part | contains 
papers sclected for oral presentation and part 2 papers which were not presented 
orally and consequently not discussed during the symposium sessions. The objective 


of the symposium was to bring into focus the current state of the art in foundation en- 02 

ginecring in wave propagation, foundation vibrations, dynamic propertics of carth 

materials, and instrumentation techniques and to identify areas of future research 

and development.— VSN 0 
: 


07735 Newmark, Nathan M. Problems in wave propagation in soil and rock, in Interna- 
tional symposium on wave propagation and dynamic properties of carth materials, 
Albuquerque, N. Mex., 1967, Proc.: Albuquerquc, N. Mex., Univ. New Mexico 
Press, p. 7-26, illus., 1968. 


Attention is called to some of the problems involved in studies of wave propagation 
in carth matcrials with emphasis on the cnginecring aspects, particularly those as- ” 
sociated with failure or approaching failure in soil, rock, or structures supported by 
soil or rock. Waves may be generated from explosions, carthquakes, or the steady- 
state vibrations of machinery. Types of failure, typical waveforms for earthquake 
motions, consistent bounds on maximum motions, relative motions, scaling, 
problems in numcrical calculations, and interactions with discontinuities are con- 0 
sidered.— VSN 





02796 Nichol, Ian; Garrett, R. G.; Webb, J. S. The role of some statistical and mathemati- 
cal methods in the interpretation of regional geochemical data: Econ. Geology, v. 64, 
no. 2, p. 204-220, 1969. 


In arcas of simple geochemistry, trend surface and rolling-mean analysis can be used 0 
to portray trends in metal distribution and to focus attention on local arcas where the 
data deviate significantly from the trend. In areas of complex geology and gcochemis- 
try, factor-vector analysis is applicable as a method of determining and delincating 
patterns of variation in the trace-element composition as a whole, which may then be 
correlated with the geology, secondary environment, or some other causal factor. 
—from Authors’ abstract 






07923 Nichols, William D. Ground-water resources of Essex County, New Jerscy: Nex 
Jerscy Div. Water Policy and Supply Spec. Rept. 28, 56 p., illus., tables, gcol. map, 
1968. 








Ground water in Essex County occurs in joints and fractures in consolidated rocks 
and in voids of stratified drift deposits. Wells in sandstone and shale of the Triassic 
Brunswick Formation yield from 35-820 gpm; in Watchung basalt, which is interca- 
lated with rocks of the Brunswick, wells may yield up to 400 gpm; and large yields, 
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from 410-1,593 gpm are common from wells tapping stratified drift in the western 
section. Quality of ground water is acceptable for most uses, Heavy pumpage in the 
Newark areca has lowered Icvels to more than 100 fect below sca level, which has in- 
duced the flow of salt water into the aquifer. Withdrawals from all aquifers for public 
supply averaged about 26 mgd in 1966, of which 20.9 mgd was from unconsolidated 
deposits. Development of all aquifers must be undertaken with care to ensure an- 
ticipated water needs.—from Author's abstract 


ABSTRACTS 


Nicol, Alan. See Parry, W. T. 02610 


02928 Nigam, Navin C.; Jennings, Paul C. Calculations of response spectra from strong- 
motion earthquake records: Seismol. Soc. America Bull., v. $9, no, 2, p. 909-922, 
illus., tables, 1969. 


A numerical method for computing response spectra from strong-motion earthquake 
records is developed, based on the exact solution to the governing differential cqua- 
tion. The method gives a three to four-fold saving computing time compared to a 
third order Runge-Kutta method of comparable accuracy, An analysis also is made of 
the crrors introduced at various stages in the calculation of spectra so that allowable 
errors can be prescribed for the numcrical integration. Using the proposed method of 
computing or other methods of comparable accuracy, example calculations show 
that the crrors introduced by the numerical procedures are much less than the errors 
inherent in the digitization of the acceleration record,—Authors’ abstract 


02933 Nobles, L. H.; Weertman, J. Influcnce of irregularities of the bed of an ice sheet on 
deposition rate of till [abs.]:; Geol. Soc, America Abs, with Programs 1969, pt. 6, 
North-Central Scc., p. 34, 1969. 


02850 Noel, James A. Shape coefficients of sclected recent sands [abs, ]: Geol, Soc. Amer- 
ica Abs. with Programs 1969, pt. 6, North-Central Sec., p, 34-35, 1969, 


Noel, James A. See Bradshaw, Lacl E. 02897 
Norman, Carl. See Overton, Harold L, 02586 


07959 Norris, Ronald L. West Louisville pool, Daviess County, Kentucky, /n Geology and 
petroleum production of the Illinois basin, a pee pal Illinois and Indiana-Ken- 
tucky tg Socs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc,, p.253-259, illus., 
table, 1968. 


07845 Nuttall, Brandon D. Hanson pool, Hopkins County, Kentucky, in Gcology and 
petroleum production of the Illinois basin, a symposium — Illinois and Indiana-Ken- 
tucky Geol. Socs.; Mt. Vernon, Ill., Illinois Oil and Gas Assoc., p, 121-128, illus., 
table, 1968. 


Obradovich, J. D. See Moore, W. J. 02792 


07973 O’Brien, Neal R. Clay fabric of very fissile Paleozoic gray shales; Maritime Sedi- 
ments, v. 4, no. 3, p, 104-108, illus., 1968, 


Findings of an clectron microscope study of the fabric of Paleozoic gray shales is 
given. Very few clectron micrographs have becn published showing in detail the ac- 
tual clay flake orientation in very fissile shale. X-ray data reveal a Bar rere of 
parallclism in the clay flakes, which is corroborated by micrographs. —ESL 


07966 O’Brien, Patricia J. A mastodon(?) tusk from Manhattan, Kansas: Kansas Acad. 
Sci. Trans., v. 71, no. 1, p. 90-91, illus., 1968, 


Tusk fragments, removed in sluicing operations in late Pleistocene sand pits of the 
Kansas River, locally called Kershaw Beach, were fitted together to form the socket 
end and main body of what was assumed to be a mastodon tusk, General lack of diag- 
nostic characteristics made identification of species impossible, but the mastodon as- 
sumption was based on the slightly curved specimen without ornamentation, as com- 
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pared to frequently clegantly scrolled tusks of mammoth. Mastodon is not usually 
found this far cast in Kansas, but is common in western Kansas. The find gives some 
indication of environment in the Manhattan area at that time.—GDC 


Oertel, George F., 2d. Processes and structures of a marine-cstuarine environment 
[abs.}: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p, 
35, 1969. 


Ojakangas, R. W. See Morey, G. B. 07795 
Ojakangas, R. W. See Sims, P. K. 07820 


Ojakangas, R. W.; Morey, G. B. Volcanism, sedimentation, and stratigraphy of the 
western Vermilion district, northeastern Minnesota [abs.], in Inst. Lake Superior 
Geology, 14th Ann., 1968, Tech. Sess. Abs.: Superior, Wis., Wisconsin State Univ., 
p. 21-22, 1968. 


Olehy, D. A. See Schmitt, R. A. 08041 


Olive, Wilds W. Geologic map of parts of the Bandana and Olmsted quadrangles, 
McCracken and Ballard Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map 
GQ-799, scale 1:24,000, section, text, 1969. 


Small amounts of gravel for use as road metal have been obtained in near-surface len- 
ses of Ohio River valley alluvium and continental deposits; access to deposits is ham- 
pered by thick overburden and a shallow water table. There is some potential for oil 
production in Paleozoic rocks and argillaccous silt in the upper part of the continen- 
tal deposits may have a use in ceramics and as lightweight aggregate. -MCM 


Oliver, Jack. See Isacks, Bryan. 02676 


02818 Oliver, William A., Jr.; deWitt, Wallace, Jr.; Dennison, John M.; Hoskins, Donald 


M.; Huddle, John W. Corrclation of Devonian rock units in the Appalachian Basin: 
U.S. Geol. Survey Oil and Gas Inv. Chart OC-64, | sheet, text, 1969. 


The correlation chart shows an interpretation of the age relationships of Devonian 
rock-stratigraphic units in 56 sections, mostly in the central and southern Appalachi- 
an Basin (New York, Pennsylvania, Ohio, Maryland, West Virginia, Virginia, Ken- 
tucky, Tennessce, Georgia, Alabama, Mississippi, and Florida), and also the known 
New York ranges of selected conodonts, ammonoids, and brachiopods. The chart, 
prepared originally for the International Symposium on the Devonian, held in Calga- 
ry, 1967, is here enlarged to be more readable. The symposium paper (p. 733-744, 
1968) includes discussions of many of the problems and explanations of decisions 
(see Abstracts of North American Geology for Jan. 1969).—MCM 


07707 Olson, R. E.; Parola, J. F. Dynamic shearing properties of compacted clay, in Inter- 





national symposium on wave propagation and dynamic properties of earth materials, 
Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New Mexico 
Press, p. 173-182, illus., tables, 1968. 


A series of 116 triaxial compression tests was performed on specimens of Goose 
Lake clay compacted at water contents ranging from 9 percent dry of optimum to 3 
percent wet. Avcrage increase in compressive strength per decade reduction in time 
to failure for specimens compacted at water contents near optimum, increased from 
about 2 percent for the range 100 min-10 min to 18 percent for the range 60 ms-6ms. 
Specimens compacted at lower water contents underwent smaller strength increases 
in dynamic tests. The secant modulus, defined at 1 percent axial strain, increased ata 
rate of about 15 percent per decade reduction in time to failure. The compressive 
strength and stress-strain properties of the clay vary between wide limits depending 
on compaction water content, confining pressure, and time to failure.—Authors’ ab- 
Stract 


Opdyke, Neil D. See Hays, James D. 02678 
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ABSTRACTS 
Orback, C. J. See McCallum, M. E. 07983 


Orlin, Hyman. See McAlinden, John M. 02823 


Orr, R. William. See Klapper, Gilbert. 02860 
Osanik, Alex. See Frazier, David E. 02733 


02745 Osborn, E. F. The complementariness of orogenic andesite and alpine pcridotite: 
Geochim. et Cosmochim. Acta, v. 33, no. 3, p. 307-324, illus., table, 1969. 


The hypothesis concerning the origin of the calc-alkaline andesites of orogenic belts 
that best fits the evidence is that of derivation through fractional crystallization of a 
body of primary olivine basalt rising from the mantle into geosynclinal rocks, which 
during fractional crystallization experiences an exchange with the surrounding 
country rock of water flowing into the magma to a total amount of probably two or 
three percent and hydrogen flowing out. Complementary bodies of settled crystals 
remaining at depth in the gcosynclinal rocks after the andesite liquid is driven off are 
alpine peridotites. Research bearing on this hypothesis is summarized.—DBV 


02852 Osgood, Richard G., Jr. Late Ordovician U-shaped burrows of southwestern Ohio 
[abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 
35-36, 1969. 


02596 Osoba, J. S.; VonGonten, W. D. Measurement of SP in nonconducting mud, in 
SPWLA Logging Symposium, 10th Ann., Houston, Tex., 1969, Trans., Supp.: 
Houston, Tex., Soc. Prof. Well Log Analysts, p. F1-F 12, illus., 1969. 


Although there have been many significant improvements in tools to measure 
resitivity of the uninvaded zone and porosity of subsurface formation, developments 
in measurement and utilization of the SP have not kept pace. A technique for mea- 
suring SP in wells with nonconducting fluid has been proposed; a stream of brine is 
directed against the well wall, and the potential difference between an electrode in 
the brine and onc at the surface connected to a ground is the SP. A cell to measure 
SP at clevated pressure with nonconducting fluid has been constructed in the labora- 
tory. Laboratory measurements of potential across a shale and across sand with non- 
conducting fluid against the face of the rock gave essentially the same SP as those ob- 
tained in a conventional cell.—from Authors’ abstract 


Osolnik, Michael J. See Thrailkill, John. 02948 


02586 Overton, Harold L.; Norman, Carl. Reservoir pore volume compressibility calcu- 
lated by traveltime log, in SPWLA Logging Symposium, 10th Ann., Houston, Tex., 
1969, Trans.: Houston, Tex., Soc. Prof. Well Log Analysts, p. MI-M10, table, 1969. 


The solutions to elasticity equations yiclding compressibility depend mainly upon 
boundary conditions. Three general types of reservoir boundary conditions are casily 
recognizable: (1) All reservoir boundaries remain fixed, so that grain expansion in- 
trudes pore space; (2) lateral boundarics remain fixed, with all strain occurring verti- 
cally; and (3) all reservoir boundaries move by varying amounts as pore pressure 
drops. Case | is unrealistic, but yields the minimum shrinkage in pore volume. Case 2 
may occur when aquifer pressure drops simultaneously with reservoir pressure. Case 
3 is the most gencral case. Theoretical results indicate that bulk compressibility mea- 
surements should not be used to calculate pore volume changes, since some stress 
and porosity configurations may exist where pore volume remains constant as pres- 
sure changes.—KAF 


Owen, Donald E. See Lene, Gene W. 02866 


02853 Paarlberg, Norman. The effects of clay minerals on badiand hillslope morphology 
[abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 
36, 1969. 
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02638 Pabian, Roger K.; Strimple, Harrell L. The stratigraphic occurrence of Pennsy| 


— crinoids in Nebraska [abs.]: Nebraska Acad. Sci. Proc., 79th Ann. Mtg., p 
7, 1969. a 


02639 Pabian, Roger K.; Martin, Larry D.; Lindsay, Robert. Flora and fauna from an 


Upper Dakota Group shale (Cretaceous) near Fairbury, Nebraska [abs.]: Neb; 
Acad. Sci. Proc., 79th Ann. Mtg. p. 27, 1969. — 


Page, R. C. See Johnson, G. C. 02712 


07815 Palmer, H. C. The palcomagnctism of Middle Keweenawan volcanic units{ abs. }, in 


Inst. Lake Superior Geology, 14th Ann., 1968, Tech. Sess. Abs.: Superior, Wis, 
Wisconsin State Univ., p. 12, 1968. ; 


Papike, J. J. See Schrocder, Johannes H. 02654 


02624 Parkin, Ernest J. Horizontal crustal movements determined from surveys after the 


Alaskan carthquake of 1964, in The Prince William Sound, Alaska, carthquake of 
td and aftershocks, V. 3: U.S. Coast and Geod. Survey Pub. 10-3, p. 35-98, illus, 
tables, 1969. 


A postearthquake survey of a pre-carthquake triangulation nct has shown the various 
amounts of horizontal displacement attributable to the 1964 carthquake. That arca 
cast and northeast of Cook Inlet is shown to have moved, almost exclusively toward 
the southeast. The largest movement is 70 fect cast of Seward, the smallest, 0 fect, a 
bit northwest of Palmer. A comparison by tellurometer of the 1964 survey with the 
1923 survey shows that the distance across Montague Strait is now 15 to 20 feet 
shorter. Since most of the measurements were taken well above sca level, sea-level 
horizontal movements are uncertain, and it is important to realize that tilting will 
result in a horizontal movement of considerable magnitude at the high elevations of 
stations occupied (1 ,500-3,000 fect ).—HRC 


Parola, J. F. See Olson, R. E. 07707 


02610 Parry, W. T.; Hurley, W. D.; Nicol, Alan. Engincering gcology of some northern 


Utah landslides, in Guidebook of northern Utah: Utah Geol. and Mincralog. Survey 
Bull. 82, p. 192-199, illus., table, 1969. 


Three landslides in Echo Canyon are described; all were related to highway cut 
passing through the canyon. One occurred where material overlying a conglomerate 
bedding planc, dipping toward the road, gave way after the cutting began; the 
second, much larger, occurred as the toe of the first slide was being removed from 
the road; the third slide, in a different location, had a similar origin. The previous 
spring had been unusually wet. A slide in Silver Creek canyon, near Wanship, is 
described also. A steep cut resulted in tension cracks on the slope, and in water 
seepage on the cut; movement has been slow but continuous. A described device for 
determining strain rotation has been used successfully for detecting strain. —HRC 


Parsons, R. W. Unit mobility ratio displacement front passing a circular permea- 
bility discontinuity: Soc. Petroleum Enginecrs A.I.M.E. Trans., v. 243 (pt. 2), p. 347- 
350, illus., reprinted 1969; originally published 1968. 


This paper was published originally in Soc. Petroleum Enginccrs Jour., v. 8, no. 4, p. 
347-350, 1968. See Abstracts of North American Geology for June 1968.—MCM 


07757 Patching, T. H.; Coates, D. F. A reccommended rock classification for rock 


mechanics purposes: Canadian Mining and Metall. Bull., v. 61, no. 678, p. 1195- 
1197, 1968; Canadian Inst. Mining and Metallurgy Trans., 1968, v. 71, p. 305-307, 
1968. 


The classification system cvolved by the Canadian Advisory Committee on Rock 
Mcchanics for use in mechanics studies considers the rocks both as the actual rock 
substance (1-3) and as the rock mass (4 and 5): (1) geologic name of rock, (2) dry 
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and wet strength, (3) deformation (clastic or yielding), (4) gross homogeneity (mas- 
sive or layered), and (5) continuity of formation (broken, blocky, slabby, solid, loose 
or tight). — VSN 


ABSTRACTS 





02782 Payne, A. L. Exploration on pediments [abs. ]: Econ. Geology, v. 64, no. 1, p. 117, 
1969. 


07880 Pemberton, R. H.; Seigel, H. O. Canadian geophysical technology—Applications 
and limitations overseas: Mining in Canada, September/August, p. 69-72, illus., 
1968. 


Applied geophysics has been successful in finding new ore deposits in Canada and cl- 
sewhere. In other arcas of the world, techniques successful in Canada may fail if their 
limitations under different conditions are not recognized. Limitations and assets are 
discussed for airborne EM, ground EM, IP, magnetics, and various other methods. 
—from Authors’ abstract 


08049 Pepin, Robert O. Neon and xenon in carbonaceous chondrites, in Origin and dis- 
tribution of the elements (L. H. Ahrens, cditor): Oxford, England, and New York, 
Pergamon Press (Internat. Ser. Mons. Earth Sci., V. 30), p. 379-386, illus., tables, 
1968. 


Experimental evidence supports the conclusion that trapped meteoritic neon in car- 
bonaccous chondrites is a variable mixture of cosmogenic neon and a trapped com- 
ponent. Determination of the relative isotopic compositions of fissiogenic xenon in 
meteorites suggests that two different parent nuclides are responsible for the xenon 
components.—MS 


02934 Pessl, Fred, Jr. Till fabrics and till stratigraphy in western Connecticut [abs. ]: Geol. 
Soc. America Abs. with Programs 1969, pt. 6, North-Central Scc., p. 36-37, 1969. 


02780 Peters, W. C. Economics, geology, and the search for concealed ore deposits 
[abs.]: Econ. Geology, v. 64, no. 1, p. 116, 1969. 


08072 Peterson, D. N.; McKenzie, G. D. Observations of a glacier cave in Glacier Bay Na- 
tional Monument, Alaska: Natl. Spelcol. Soc. Bull., v. 30, no. 3, p. 47-54, illus., 1968. 


In the summers of 1966 and 1967 a glacicr cave was discovered and observed during 
a glaciological tunneling program on Casement Glacier, Alaska. Glacier caves occur 
within or at the base of a glacier, and are different from ice caves, which are subter- 
rancan caves in which ice forms and persists for some time. There are two types of 
glacier caves: those formed by ablative action of englacial streams and circulating air, 
and those formed by movement of ice over a bedrock protuberance. The Casement 
cave is of the latter type. Stalactites, stalagmites, draperies, deformed columns, cave 
coral, sublimation crystals, and hair ice were observed in the cave.—from Authors’ 
abstract 


Petrov, N. V. See Romankevich, E. A. 02811 


02935 Pettyjohn, Wayne A. Till balls in stratified Pleistocene outwash, north-central 
North Dakota [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Ce- 
ntral Sec., p. 37, 1969. 


Pew, James A. See Johnson, G. Leonard. 02619 


08019 Philpotts, J. A.; Schnetzler, C. C. Genesis of continental diabases and occanic 
tholeiites considered in light of rare-earth and barium abundances and partition coef- 
ficients, in Origin and distribution of the clements (L. H. Ahrens, editor): Oxford, 
England, and New York, Pergamon Press (Internat. Ser. Mons. Earth Sci., V. 30), p. 
939-947, illus., tables, 1968. 


Similarities in rare carth and barium abundances are evidence of the compositional 
uniformity of diabascs and suggest that diabase melts are probably the product of 
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very limited partial fusion or almost complete fusion of similar source materials, 
Results of analysis of rare earth and barium partition coefficients for clinopyroxene 
support a theory of origin by limited partial fusion from clinopyroxene-bearing 
source materials similar to those from which oceanic tholeiites are derived by 
complete fusion.—MS 


02609 Picard, M. Dane; High, Lee R., Jr. Some sedimentary structures resulting from 


flash floods, in Guidebook of northern Utah: Utah Geol. and Mincralog. Survey Bull, 
82, p. 175-190, illus., 1969. 


Floods on intermittent streams leave structures which can be studied until the next 
flood period; thus, desert streams are good laboratories. Incomplete shrinkage cracks 
are cited as an example; non-polygonal shrinkage cracks are rare. Linear, or jn- 
complete, and sinuous cracks are described. In Utah, wet mud over sand showed 
linear cracks on the slopes of ripples, indicating that gravity, producing slight 
downslope stresses, causes the cracks to open along the local depositional strike, 
Some were exposed and some submerged. These resemble similar cracks in Eocene 
formations but differ in degrees of subparallclism. Other rare features are also men- 
tioned such as dendritic surge marks. A plan of study of such sedimentary structures 
is outlined and the importance of investigations of these features in outdoor laborato- 
ries is emphasized.—HRC 


Picard, M. Dane. See High, Lec R., Jr. 02879 
Pickett, George R. See Porter, Chris R. 02689 
Pied, Bernard. See Bardon, Charles. 02691 


02836 Pierce, R. W.; Langenheim, R. L., Jr. Ultrastructure in Palmatolepis sp. and 


Polygnathus sp.: Geol. Soc. America Bull., v. 80, no. 7, p. 1397-1400, illus., 1969. 


Examination of cpon-mounted single specimens of Palmatolepis sp. and Polygnathus 
sp. by transmission clectron microscopy shows the bulk of these conodonts to be 
composed of subparallel crystallites oriented parallel to the long axis of the 
conodont. A series of nodes along the blade axis is formed of concentrically oricnted 
crystallites enclosing unoriented material tentatively identified as ‘“‘white matter.” 
Additional features include “‘scarps”’ possibly related to lamination and zones of dis- 
oriented crystallites in Palmatolepis sp. and a crude layering of subparallel and mas- 
sive crystallites in Polygnathus sp. In addition, the pattern of pitting, breaks, 
“canals,” and crystallite shapes differ in the two genera. — Authors’ abstract 


02588 Pirson, Sylvain J. Environmental logging and mapping in the search for minerals, in 


SPWLA Logging Symposium, 10th Ann., Houston, Tex., 1969, Trans.: Houston, 
Tex., Soc. Prof. Well Log Analysts, p. 11-147, illus., 1969. 


Four approaches may be followed in order to map the sedimentary environment as 
modified by the presence of ore bodies at depth: (1) surface mapping of Eh and pH 
and the derivation of a significant mapping parameter, the Vertical Mineral Proximi- 
ty Index; (2) subsurface mapping of Eh, pH, chlorides and sulfides from drill core 
rock samples, and the derivation of a Lateral Mineral Proximity Index within an ex- 
pected host rock; (3) mud logging of Eh, pH and chlorides; and(4) well logging of 
Eh, pH and chlorides. Example surveys of each type illustrate the various environ- 
mental exploration techniques.—from Author’s abstract 


02767 Pitman, W. C. Sea floor spreading: Sci. Jour., v. 5, no. 2, p. 50-56, illus., 1969. 


The theory of sea-floor spreading as a mechanism for continental drift is reviewed. 
The confirmative evidence obtained in recent years from the pattern of magnetic 
anomalics in the ocean basins and from earthquake data is emphasized. The princi- 
ples of this heat convection mechanism arc illustrated in drawings.— VSN 


Podio-L., A.; Gregory, A. R.; Gray, K. E. Dynamic properties of dry and water-sat- 
urated Green River shale under stress: Soc. Petroleum Engineers A.I.M.E. Trans., v. 
243 (pt. 2), p. 389-404, illus., reprinted 1969; originally published 1968. 
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This paper was published originally in Soc. Petroleum Engineers Jour., v. 8, no. 4, p. 
389-404, 1968. See Abstracts of North American Geology for June 1968.—MCM 


Poorooshasb, H. B. See Fletcher, E. B. 07715 
Pope, A. Y. See Caudle, W. N. 07809 


02581 Pope, Allen J. Strain analysis of horizontal crustal movements in Alaska based on 
triangulation surveys before and after the Prince William Sound earthquake of 
March 27, 1964, in The Prince William Sound, Alaska, earthquake of 1964 and af- 
tershocks, V. 3: U.S. Coast and Geod. Survey Pub. 10-3, p. 99-111, illus., tables, 
1969. 


Vectors resulting from comparing pre- and post-earthquake geographic points deter- 
mined by triangulation are used to compute strain analysis. The technique is detailed. 
A predominant general elongation NNW to SSE results, with an increase in mag- 
nitude of all strain components going to the SW from the NE; the areas of greatest 
disturbance are the Prince William Sound and Turnagain Arm. Values of maximum 
shear range from 2X10* to 18X10° radians, far too great to be the result of triangula- 
tion error. Surface fractures are oriented with the direction of maximum shear. Rota- 
tion and dilation cannot be determined from the data available. No single, simple 
fault mechanism seems capable of accounting for all of the computed strain, 
although the thrust hypothesis is in general supported by the analysis. -HRC 


Popenoe, Peter. See Behrendt, John C. 02680 


02689 Porter, Chris R.; Pickett, George R.; Whitman, Walter W. A statistical method for 
determination of water saturation from logs, in SPWLA Logging Symposium, 10th 
Ann., Houston, Tex., 1969, Trans.: Houston, Tex., Soc. Prof. Well Log Analysts, p. 
W1-W21, illus., tables, 1969. 


A statistical method for determination of water saturation from logs is described. The 
method consists of defining a parameter P in termsof formation resistivity and porosi- 
ty tool response. It is found that P®* has a normal distribution for zones whose water 
saturation is 100 percent. For hydrocarbon bearing zones, P”* has a different and 
unidentified distribution. It is also found that a ratio R can be defined in terms of the 
ranges of P valucs present such that R = | when only water saturated zones are 
present and R>1 when hydrocarbon zones are present. Values of the resistivity index 
I can be derived from the values of R. This technique has been successfully applied to 
statistical samples of real data from as few as four zones.—from Authors’ abstract 


Porter, S. C. See Dreimanis, A. 02887 
Postley, Roger H. See Thrailkill, John. 02948 


07794 Powell, C. McA. Structure and significance of intrusive sandstone dykes in the 
Siamo Slate of the Marquette Trough, Upper Peninsula, Michigan [abs.], in Inst. 
Lake Superior Geology, 14th Ann., 1968, Tech. Sess. Abs.: Superior, Wis., Wiscon- 
sin State Univ., p. 54, 1968. 


07770 Powell, J. Dan. Locality 4, in Stratigraphy of the Woodbine Formation, Tarrant 
County, Texas—Geol. Soc. America, South-Central Sec., 2d Ann. Mtg., 1968, Field 
Trip Guidebook: [ Arlington, Tex., Univ. Texas Arlington] p. 73-76, illus., 1968. 


An cast-facing bluff exposes the upper part of the Louisville Member and all of the 
Arlington Member. A complete section of the Tarrant Member of the Eagle Ford is 
also exposed. The Lewisville Member is mostly lignitic shale with thin sandy beds 
near the top. The overlying Arlington Member is a calcareous, fine- to medium- 
grained sandstone containing phosphatic granules and fossils. The Tarrant Member 
is mainly silty claystonc and shale with an upper sandstone bed in the north.—ESL 


07780 Powell, J. Dan. Woodbine-Eagle Ford transition, Tarrant Member, in Stratigraphy 
of the Woodbine Formation, Tarrant County, Texas—Geol. Soc. America, South- 
Central Sec., 2d Ann. Mtg., 1968, Field Trip Guidebook: [Arlington, Tex., Univ. 

Texas Arlington] p. 27-43, illus., 1968. 
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The Tarrant Member of the Eagle Ford Formation is a valid, mappable rock-stray. 
igraphic unit in northeastern Tarrant County, Tex. It represents sediments deposited 
in near-shore marine environment and is a part of the overall carly Gulfian marine 
transgression in North Texas. The member is wholly contained within the range zone 
of Acanthoceras wintoni Adkins. The Tarrant Member, as mapped in this area, is jn. 
cluded in a sequence of beds that represent the marine phase of the transition from 
nonmarine and paralic Woodbine environments to younger offshore marine Eagle 
Ford environments. Petrographic studies indicate that the member, though ma 
with the Eagle Ford Formation, is genetically more closcly related to the Woodbine 
Formation and represents a complex tonguc of the Woodbine lithosomce. [Five mea. 
sured sections are included. ]—Author’s abstract 


02655 Powell, J. L.; Skinner, W. R.; Walker, David. Whole-rock Rb-Sr age of metasedi- 


mentary rocks below the Stillwater Complex, Montana: Geol. Soc. America Bull., y, 
80, no. 8, p. 1605-1612, illus., tables, 1969. 


Eight metasedimentary rocks selected from a suite collected below the Stillwater 
Complex in the Beartooth Mountains, Montana, yicld a whole-rock Rb-Sr age of 
2,730 + 150 m.y. (A =1.39 X 10"''/yr). The samples represent rocks located 0.4 to6 
miles from the lower contact of the Complex, and the nearer samples are definitely 
within the contact metamorphic aurcole of the Complex. The age may be the time of 
sedimentation, or the time of isotopic homogenization resulting from the intrusion of 
the Stillwater Complex.— Authors’ abstract 


02847 Powell, J. L.; Bell, Keith. Recognition of contamination in igneous rocks using 


strontium isotopes [abs.]: Geol. Soc. Amcrica Abs. with Programs 1969, pt. 6 
North-Central Sec., p. 37-38, 1969. 


02848 Powell, Richard L. Cavcrn devclopment in a karst groundwater zone [abs. }: Geol. 


Soc. America Abs. with Programs 1969, pt. 6, North-Central Scc., p. 38, 1969. 
Prakash, A. See Schafer, C. T. 07981 
Prior, Jean Cutler. See Alexander, Charles S. 02890 


02685 Procaccini, Donald J. Concerning “The phylogenetic fallacy” —A basic concept 


[discussion of paper by D. H. Colless, 1967]: Systematic Zoology, v. 18, no. |, p. 
144-145, 1969. 


As a numcrical phenctic taxonomist, Procaccini considers Colless (ibid., v. 16, no. 4, 
p. 289-295, 1967) deserving of thanks for putting into perspective some of the con- 
ceptual failings inherent in the traditional phylogenctic approach. The differences 
between phenetic and phylogenctic taxonomy involvc, basically, the distinction 
between the extension of the organism (or groups of related organisms) as a unit of 
quality, and the duration of the organism from a _ historical vicwpoint. The 
nonphylogenctic taxonomist treats organisms as they exist when classified, that is, in 
the present; no descriptive device can record the actual change between a paleon- 
tological species and its descendants. Phylctic methodology, as currently practiced, is 
conceptually too narrow to encompass phenctic, chronistic, and cladistic aspects of 
taxonomy.— VMJ 


07912 Purdy, Edward G. Carbonate diagenesis—An environmental survey [with Italian 


abs. ]: Gcologica Romana, v. 7, p. 183-227, illus., 1968. 


Within the subsea environment, the most important diagenetic event is formation of 
cryptocrystalline carbonate, related to decomposition of organic matter. In subaerial 
environment, percoiating mctcoric water dissolves aragonite until it becomes satu- 
rated with respect to low Mg calcite, then more soluble high Mg calcite and aragonite 
are replaced by low Mg calcite. Solution, replacement, and pore space precipitation 
appear to take place within a few grains of cach other. In the subsurface cnviron- 
ment, major diagenetic changes take place only where noncarbonate formation fluids 
encounter a carbonate body or where pressure solution is effected. Data available 
suggest that lithification of carbonate sediments results mostly from subaerial and 
subsurface processes. Relative importance of cach in lithification of the large 
volumes of limestone is unknown.—/from Author's abstract 
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02768 Quebec Department of Natural Resources. Ficld work in 1967—Summary of results 


[also French edition]: Quebec, Quebec Dept. Nat. Resources, Geol. Services, 51 p., 
1969. 


A total of 53 projects comprised the 1967 ficld program of the Geological Services; 
an accompanying map shows gencral location of ficld parties. Principal projects were 
in areal mapping; miscellany includes revision of previous mapping, drill-core stu- 
dies, and preliminary work for a popular guidebook scries. Projects of the Mineral 
Deposits Service, Division of Industrial Mincrals and Building Materials, Natural Gas 
and Petroleum Division, and the Hydrogeology Service are outlined briefly also. 
—MCM 


07750 Quinlan, James F.; Smith, A. Richard. Drip pockcts in gypsum [abs.]: Natl. 


Speleol. Soc. Bull., v. 30, no. 2, p. 35-36, 1968. 


08075 Quinlan, James F. The carth sciences and speleology—Discussion [of paper by 


William E. Davies, 1966]: Natl. Speleol. Soc. Bull., v. 30, no. 3, p. 87-92, 1968. 


In Davies’ review (ibid., v. 28, no. 1, p. 1-21, 1966) of speleological studies, pur- 
portly international in scope, there is a definite and misleading overemphasis on the 
importance and volume of Amcrican contributions to the world literature, and an 
uneven consideration of the European literature. Even more misleading is his lack of 
emphasis on the fact that in this country and clsewhere, cave and karst sciences tend 
to include sophisticated considerations of the dynamics of processes, especially inter- 
relations between process and form rather than the relation between stage and an as- 
sumed historical ey ee The discusser’s study places at least 80 percent of the 
world literature in the French, English, German and Russian languages. Comments 
arc made on omitted citations by Pfeiffer (1963), Pohl (1955) and Gvozdetsky 
(1964), and mention is made of other significant works. —GDC 


02651 Quint, Michel; Grosmangin, Michel. Economics of computer utilization in forma- 


tion evaluation, in SPWLA Logging Symposium, 10th. Ann., Houston, Tex., 1969, 
Trans., Supp.: Houston, Tex., Soc. Prof. Well Log Analysts, p. V1-V40, illus., tables, 
1969. 


Logmatic, a library of computer programs for log interpretation, uses a Ievel-by-level 
approach instead of the usual point-by-point approach. Using cutoff values, contrasts 
between local and overall maximum, and minimum readings and studies of curve 
shapes at boundaries, a scries of subprograms break down the formation into rescr- 
voirs and beds of homogencous characteristics, and average log readings in cach in- 
terval. The system, which is able to simulate a large variety of interpretation logics 
without additional program writing, may be used to develop new interpretation 
methods by statistical study of data and results, perform log analysis calculations cor- 
responding to different types of reservoirs or different log combinations, and display 
results in a format readily usable by the reservoir enginecr.—from Authors’ abstract 


02734 Radforth, Norman W. Environmental and structural differentials in peatland 


developments, in Environments of coal deposition—Gcol. Soc. America, Coal 
Geology Div., Ann. Mtg., 1964, Symposium: Geol. Soc. America Spec. Paper 114, p. 
87-104, illus., tables, 1969. 


Geomorphic and edaphic features of the landscape cnclosing the organic terrain con- 
tribute to control in development of peat-structure ba A confining feature (for cx- 
ample, the sides of a kettle) induces characteristic changes in the structural composi- 
tion of the organic terrain. Low and high latitudes with associated temperature dif- 
ferences, even those that induce permafrost, are less influential in controlling peat 
structure than are geomorphic and water factors. Structural differences are reflected 
in surficial patterns. Five such are discernible at hcights of 30,000 fect above the 
Earth's surface. Peat-forming environments resemble those which have led to coal 
development in that the factor primarily responsible for the structure of organic 
matter fossilized en masse is natural selection from new evolutionary products. Local 
surface temperature and other physical environmental factors are regarded as unim- 
portant to structure.—from Author's abstract 


Ragland, Paul C. See Buticr, J. Robert. 02827 
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08029 Ragland, Paul C.; Billings, Gale K.; Adams, John A. S. Magmatic differentiation 


1874 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1969 


and autometasomatism in a zoned granitic batholith from central Texas, U.S.A. in 
Origin and distribution of the elements (L. H. Ahrens, editor): Oxford, England, and 
New York, Pergamon Press (Internat. Ser. Mons. Earth Sci., V. 30), p. 795-823 j). 
lus., tables, 1968. , 


Results of whole-rock, biotite, and K-feldspar analyses of samples from the 
Enchanted Rock batholith indicate origin of the concentrically zoned pluton by mul. 
tiple injection of granitic magma derived from the lowermost crust or upper mantle 
and differentiated at depth, rather than by differentiation in place of an anatectic 
melt. Anomalous trends in the distribution and ratios of certain clements (K/Rb 
Mg/Li, U concentrations) are attributed to selective removal of more mobile con. 
stituents by late-stage hydrothermal solutions or a pervasive vapor phase in the 
peripheral zone of the batholith.—MS 


Ramsay, A. T. S. A preliminary study of some Barbados Ridge cores: Maritime 
Sediments, v. 4, no. 3, p. 108-112, illus., 1968. 


Seven sediment cores collected along the crest of the Barbados Ridge contain 
Quaternary and, in one instance, upper Tertiary sediments, with a low background of 
reworked Tertiary nannofossils. The cores could be correlated and will furnish a 
framework for more detailed work. Cores are described.— ESL 


Ramsden, John; Westgate, John A. Evidence for reorientation of a till fabric [abs.}: 
Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 38-39, 
1969. 


Ramsey, Nancy J. Conodonts from the Columbus and Delaware Limestones (Mid- 
dle Devonian) of central Ohio [abs.]: Geol. Soc. America Abs. with Programs 1969, 
pt. 6, North-Central Sec., p. 39, 1969. 


Ramspott, L. D. See Scholten, Robert. 07899 


Raring, A. W.; Schopf, T. J. M. Conodonts from the Chazy (Middle Ordovician) in 
its type area, the Champlain Valley of New York and Vermont [abs.]: Geol. Soc. 
America Abs. with Programs 1969, pt. 6, North-Central Scc., p. 39-40, 1969. 


Raymer, L. L.; Salisch, Henry A. The contribution of flushed zone measurements 
to formation evaluation, in SPWLA Logging Symposium, 10th Ann., Houston, Tex., 
1969, Trans.: Houston, Tex., Soc. Prof. Well Log Analysts, p. D1-D18, illus., tables, 
1969. 


The importance of flushed-zonec measurements to improve formation evaluation in 
shaly and heterogeneous rocks, as well as in clean formations, is illustrated by field 
examples. The flushed zone is the part of the formation, in the immediate vicinity of 
the borchole, which has been exposed to mud filtrate invasion. Logs of acoustical 
velocity, bulk density, and ncutron hydrogen index are flushed-zone measurements 
from which the porosity, lithology, and shaliness can be evaluated, and frequently, 
also the nature of the hydrocarbon phase can be predicted. A shallow resistivity mca- 
surement of the flushed zone, made with the Proximity Log or Microlatcrolog, is 
valuable for improvement of lithology and porosity interpretations in hydrocarbon- 
bearing formations, for evaluation of hydrocarbon movability and for selection of 
optimum completion Ievels.— from Authors’ abstract 


Reed, Eugene C. The A,B,C’s of geological investigations in Nebraska [abs.]: 
Nebraska Acad. Sci. Proc., 79th Ann. Mtg., p. 28, 1969. 


Reed, John J. Future of mining research: Mines Mag., v. 58, no. 3, p. 5-7, illus., ta- 
ble, 1968. 


The greatest research needs of the American mining industry, at the present, are in 
the areas of applied research and development rather than in basic and fundamental 
research. To get successful applied research and development programs in mining 
established, there is a great need for trained researchers with practical experience. 
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The primary aim of universities should be the education of researchers, but not the 
research itself. —KAF 


Reeve, E. J. See MacRae, N. D. 07789 


07907 Reid, R. E. H. Microscleres in demosponge classification: Kansas Univ. Paleont. 
Contr.—Paper 35, 37 p., illus., tables, 1968. 


Acritical assessment of the value of microscleres in zoological classification of spicu- 
late Demospongia is undertaken. Microscleric criteria are judged to be an acceptable 
basis for primary (ordinal) classification of nonlithistid demosponges, but not of 
lithistids from which they are too sparsely available. A classification on this basis 
is offered, and discussed together with some relevant phylogenetic concepts. 
—Author’s abstract 


02710 Reidenouer, D. R. A petrographic approach to some highway problems [abs. |: 
Pennsylvania Acad. Sci. Proc. 1968, v. 42, p. 13, 1969. 


Reigel, W. L. See Spackman, W. 02731 


07900 Repenning, Charles A. Mandibular musculature and the origin of the subfamily Ar- 
vicolinae (Rodentia) [with Polish and Russian abs.]: Acta Zoologica Cracoviensia 
(Panstwowe Wydawnicto Naukowe, Cracow, Poland), v. 13, no. 3, p. 29-72, illus., 
1968. 


With increasing difficulty in separating primitive arvicoline genera from similar 
cricetine rodents on the basis of dental morphology, an examination of the mandibu- 
lar musculature and its expression in bone structure was made. Several characters of 
the mandible were found to be morc or less typical of the arvicoline and not of the 
cricetine rodents. These characters in middle and late Pliocene rodents of the Old and 
New Worlds defined the genus Promimomys as being arvicoline, and the general 
Baranomys and Microtodon as cricetine, even though dental patterns are similar. A 
fourth genus, Microtoscoptes from the middle Pliocene, is retained in the subfamily 
Arvicolinae, although both dental and mandibilar morphology strongly suggest a 
separate lineage of cricctine rodents closely paralleling arvicolines in some respects 
but differing in others.— from Author’s abstract 


Rexroad, Carl. See Collinson, Charles. 02901 


02841 Rexroad, Carl B. Conodont biostratigraphy—Silurian conodont faunas, North 
Amcrica [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central 
Sec., p. 40, 1969. 


07850 Reynolds, Doug; Vincent, James K. Midland gas field, Muhlenberg County, Ken- 
tucky, in Geology and petroleum production of the Illinois basin, a symposium — 
Illinois and Indiana-Kentucky Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas 
Assoc., p. 153-159, illus., table, 1968. 


07956 Reynolds, Doug; Vincent, James K. Union Chapel pool, Spencer County, Indiana, 
in Geology and petroleum production of the Illinois basin, a symposium—lIllinois and 
Indiana-Kentucky Geol. Socs.: Mt. Vernon, Ill., Illinois Oil and Gas Assoc., p. 237- 
241, illus., table, 1968. 


08048 Reynolds, John H. Extinct radioactivitics and the history of the clements and the 
solar system, in Origin and distribution of the clements (L. H. Ahrens, editor): Ox- 
ford, England, and New York, Pergamon Press (Internat. Ser. Mons. Earth Sci., V. 
30), p. 367-377, illus., 1968. 


Mass spectrometric data in xenon from radioactive decay of extinct iodine in 
meteorites and fissiogenic xenon attributed to spontaneous fission of extinct plutoni- 
um indicate formation intervals of 60 m.y. and 130 m.y. respectively. The anoma- 
lously high concentrations of fissiogenic xenon in chondrites, particularly car- 
bonaceous chondrites, may reflect a large local contribution to the solar system cle- 
ments by one or more late supernovae.—MS 
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Ribbe, P. H. See Smith, J. V.02750 


02622 Rice, Donald A. Gravity observations in Alaska, 1964-1965, including some repeat 
observations, in The Prince William Sound, Alaska, carthquake of 1964 and af. 
tershocks, V. 3: U.S. Coast and Geod. Survey Pub. 10-3, p. 5-20, illus., tables, 1969, 


Special gravity observations were made in the Prince William Sound, Juneau, and 
Kenai Peninsula areas after the earthquake and were repeated in 1965, with a view to 
laying a foundation for future studies of abrupt and secular gravity changes. The 
anomaly patterns brought out in several areas afford improved knowledge of the re. 
gional geology and crustal structure. Data are presented in tables and maps. Gravity 
changes, when correlated with clevation changes, may disclose internal mass changes 
portending a destructive carthquake; future gravity surveys are recommended during 
releveling in an earthquake region. Anomaly changes due to geophysical causes ob. 
served in the first post-earthquake ycar would be unlikely to exceed a few hundredths 
of a milligal in the area studied; the upheaval on Middleton Island is an exception, 
RC 


02842 Richard, Benjamin H. Gravity anomalies in parts of Clark and Champaign Coun- 
ties, Ohio [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central 
Sec., p. 41, 1969. 


02843 Richards, R. Peter. Biology and ccology of Rafinesquina alternata (Emmons) 
[abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p, 
41-42, 1969. 


Richart, F. E., Jr. See Drnevich, V. P. 07723 


02832 Richter, Charles F. Possible scismicity of the Nacimiento fault, California: Geol. 
Soc. Amcrica Bull., v. 80, no. 7, p. 1363-1366, illus., 1969. 


Earthquakc history and instrumentally located cpicenters suggest that this fault is ac- 
tive at depth.—Author’s abstract 


Rickard, L. V. See Klapper, Gilbert. 02860 


02785 Ridge, J. D. Distinguishing the cpigenctic from the syngenetic ore deposits [abs. |: 
Econ. Geology, v. 64, no. 1, p. 117, 1969. 


02665 Rinehart, John S. Waterfall-gencrated Earth vibrations: Science, v. 164, no. 3887, 
p. 1513-1514, illus., 1969. 


Waterfalls gencrate periodic Earth vibrations whose frequencies are inversely pro- 
portional to the height of the waterfall. Action of turbulent eddies is a probable cx- 
planation.— Author's abstract 


07799 Robertson, J. A.; Card, K. D.; Frarey, M. J. The Federal-Provincial Committee on 
Huronian Stratigraphy—Progress report [abs. ], in Inst. Lake Superior Geology, 14th 
Ann., 1968, Tech. Sess. Abs.: Superior, Wis., Wisconsin State Univ., p. 33-34, 1968. 


07916 Robertson, James A. Uranium and thorium deposits of northern Ontario: Ontario 
Dept. Mines Mineral Resources Circ. 9, 106 p., illus., table, 1968. 


In the area defined as north and west of the Grenville Front, most of the deposits 
described are fossil placers lying near the base of the Huronian. Included are the 
producing and old mines of the Elliot Lake camp, areas being developed at Agnew 
Lake and Caprcol, pitchblende veins associated with Keweenawan dikes of the The- 
ano Point-Montreal River area, and miscellaneous pegmatite, vein deposits, or dis- 
seminations in diabasic, granitic, and carbonatitic complexes. Production of uranium 
in the Elliot Lake camp started in 1955, continued on a reduced scale with minor 
thorium and yttrium. At the end of 1966 its production was 128,160,096 Ibs U,0, 
valued at 1,203,840,848 dollars, derived from 56,077,179 tons of ore about -0.1 per- 
cent grade. Exploration since 1965 was accentuated by increase in planned nuclear 
power stations.— from Author's abstract 
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Roels, Oswald A. See Burkholder, Paul R. 07970 


Romankevich, E. A.; Petrov, N. V. Eh and pH of sediments in the northeastern 
Pacific, in Oceanographic research by the ‘*Vityaz”’ in the North Pacific under the 
1.G.Y. program (translated from Russian, Akad. Nauk SSSR Inst. Okeanologii Trudy, 
v. 45, 1961): Springfield, Va., U.S. Clearinghouse Federal Sci. and Tech. Inf., p. 69- 
82, illus., tables, 1969. 


Eh and pH values were determined electronically on wet sediments from the 
northeastern Pacific, immediately after lithologic observations on the cores. The 21 
cores were taken from the ocean floor, Aleutian Trench, and Gulf of Alaska, and the 
continental slope of North America. Results are tabulated.—DBV 


07914 Romer, Alfred Sherwood. Notes and comments on ‘Vertebrate paleontology” 


[supplement to “Vertebrate paleontology,” 3d edition, revised 1966]: Chicago, Ill., 
Univ. Chicago Press, 304 p., 1968. 


This book consists of a series of discussions on a variety of controversial problems in 
phylogeny and taxonomy of fossil vertebrates; these problems are here treated more 
fully than Romer was free to do in his textbook “Vertebrate paleontology” (3d ed., 
1966), are an essential supplement to that work. Although they do not form a con- 
nected sequence, the discussions are arranged in a succession of chapters cor- 
responding to those in the textbook. Bibliographic references cited in that work are 
referred to herein by number; this book includes an additional extensive bibliog- 
raphy.—VMJ 


Ronca, Luciano B. See Zeller, Edward J. 08030 


02737. Ropes, L. H.; Brown, R. F.; Wheat, D. E. Reconnaissance of the Red Lake River, 


Minnesota: U.S. Geol. Survey Hydrol. Inv. Atlas HA-299, 2 sheets, scale 1:250,000, 
text, 1969. 


One map shows physical characteristics and recreational facilities and another the 
surficial geology of the Red Lake River valley which is covered by glacial drift over- 
lain by lake sediments. For its entire length, the Red Lake River flows on the ancient 
lake bed of glacial Lake Agassiz. Severe water crosion of clay banks toward the 
mouth of the river at Grand Forks, N. Dak., and channel erosion create problems. 
During periods of no precipitation, discharge of the river is sustained partly by move- 
ment of ground water from the valley sides into the stream aan MCM 


07835 Rose, William D. Apex consolidated field, Christian County, Kentucky, in Geology 


and petroleum production of the Illinois basin, a symposium—Illinois and Indiana- 
Kentucky Geol. Socs.: Mt. Vernon, III., Illinois Oil and Gas Assoc., p. 65-70, illus., 
table, 1968. 

Roubal, R. K. See Horton, J. W. 07798 


Rouse, George E. See Bisque, Ramon E. 07760 


07779 Rouse, George E.; Bisque, Ramon E. Global tectonics and the Earth’s core: Mines 


Mag., v. 58, no. 3, p. 28-35, illus., tables, 1968. 


A correlation of surface features effected by planes tangent to the core was 
discovered when the average dips of deep seismic zones (Benioff zones) were pro- 
jected through the Earth. The planes are tangent to the core and describe circles on 
the surface of the globe. Scismic zones, ocean ridges, island arcs, and major fault 
systems are related to these planes. It is suggested that the stress planes may be in- 
itiated by a dragging effect due to different rates and(or) directions of motion of core 
and mantle material. The proposed stress planes are not unlike those developed in 
the mantle of a rotating sphere with a core-mantle size ratio based on an Earth 
model.—KAF 


02659 Rouse, John Wilson, Jr.; MacDonald, Harold C.; Waite, William P. Geoscience ap- 


plications of radar sensors: IEEE Trans. Geosci. Electronics, v. GE-7, no. 1, p. 2-19, 
illus., table, 1969. 












ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1969 


Studies sponsored by NASA at the Center for Research, Inc., University of Kansas, in 
cooperation with several other universities and government research agencies have 
substantiated the applicability of remote sensing to many fields within the carth 
sciences, agriculture, and oceanography. The purpose of this paper is to show how 
the properties of radar are used to provide geoscience information.—Authors’ ab. 
stract 


02660 Rouse, John Wilson, Jr.; Moore, R. K. On the feasibility of imaging radar on small 


spacecraft: IEEE Trans. Geosci. Electronics, v. GE-7, no. 1, p. 48-49, illus., 1969, 


Considerable interest exists, especially within the geoscience community, in utilizing 
existing spacecraft as carriers for geoscicnce-oriented remote sensors. Consequently, 
effort is underway to select instruments suitable for different sizes of spacecraft and 
to determine operational constraints. This paper points out that imaging radar 
systems can be employed on a smaller spacecraft than many have thought possible, 
— Authors’ abstract 


07756 Royea, M. J.; Davies, K. G. Rock mechanics applied to the extraction of pillars at 


the Sullivan mine: Canadian Mining and Metall. Bull., v. 61, no. 678, p. 1185-1194, 
illus., 1968; Canadian Inst. Mining and Metallurgy Trans., 1968, v. 71, p. 295-304, jl. 
lus., 1968. 


A major program of pillar recovery at the Sullivan mine [British Columbia] has been 
assisted by a concerted series of rock mechanics investigations. The object is to mea- 
sure the parameters of rock behavior which influence pillar mining. Instrumentation 
to measure absolute rock stress, changes in stress, and gross deformation of rock 
masses has been developed. Various instruments [over-coring and stress monitoring 
gages, Reed tube extensometer, and others] instrument evaluation procedures, and 
typical test results are described. Rock mechanics information from individual pillars 
has been incorporated into design of mining methods.— from Authors’ abstract 


07887 Rueffel, P. G. Development of the largest sodium sulphate deposit in Canada: 


Canadian Mining and Metall. Bull., v. 61, no. 678, p. 1217-1228, illus., 1968. 


The Ingebrigt sodium sulfate deposit is about 32 miles north of Maple Creek, 
Saskatchewan, about 28 miles cast of the Alberta border. It covers 840 acres and 
contains about 25 million tons of Glauber’s salt or 8 million tons anhydrous sodium 
sulfate. The deposits were developed in closed basins, most probably kettle holes and 
depressions left by melting blocks of glacier ice. Solutions of sodium sulfate from 
weathering of gypsum (cxchange of calcium ion of gypsum for sodium ion of 
bentonite ) were carried into these undrainced basins by spring run-off waters. Twelve 
thousand ycars is estimated as the time necessary for accumulation of this deposit. 
The mining and processing of the salt is discussed in some detail.—VSN 


02583 Runge, Richard J.; Worthington, A. E.; Lucas, Dennis R. Ultra-long spaced electric 


log (ULSEL), in SPWLA Logging Symposium, 10th Ann., Houston, Tex., 1969, 
Trans.: Houston, Tex., Soc. Prof. Well Log Analysts, p. H1-H22, illus., 1969. 


The ULSEL, a new kind of long-range electric logging method capable of detecting 
and locating resistive and conductive anomalies out to great distances from a well, 
has been used successfully to obtain a more accurate and detailed mapping of the 
profile of salt flanks than available through seismology or salt proximity surveys 
alone. The method is sensitive to the presence of near or remote oil sands not directly 
detected from conventional logging. The ULSEL logging method has considerable 
potential as a means of !ooking out into the sediments for electrically anomalous con- 
ditions such as basement faults, large shale masses, oil sands missing the well or 
below the well, massive carbonate reefs, etc. The interpretation of ULSEL logs is 
highly computer-oriented.—KAF 


08013 Rush, F. Eugene. Water resources appraisal of the lower Moapa-Lake Mead area, 


Clark County, Nevada: Nevada Div. Water Resources, Water Resources—Reconn. 
Ser. Rept. 50, 66 p., illus., tables, 1968. 
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A water budget has been compiled for cach of the seven hydrographic areas in the 
lower Moapa-Lake Mead area—Hidden, Garnet, and lower Moapa Valleys, Black 
Mountains and Gold Butte areas, California Wash, and Greasewood Basin. Except 
for water stored in Lake Mead, most of the arcas have limited water resources; the 
largest are dominated by stream flow, but where runoff is minor, estimated average 
annual recharge and discharge are about | ,000 acre-feet or less. Younger and older 
alluvium of the valleys form the valley-fill reservoirs and, except for large springs 
flowing from carbonate rocks, is the principal source of ground water. Although esti- 
mates of ground water in storage are large, amount where depth to water is less than 
100 fect and where suitable land is available for cultivation is appreciably less. 
Ground-water quality reflects abundance of soluble minerals. -MCM 


ABSTRACTS 





02642 Russell, John L. Phosphorite in the Neva Limestone (Permian) of Kansas and 
southern Nebraska [abs.]: Nebraska Acad. Sci. Proc., 79th Ann. Mtg., p. 28-29, 
1969. 


07783 Rutherford, John M., Jr. Correlation of cave survey data with limestone structure 
[abs. ]: Natl. Speleol. Soc. Bull., v. 30, no. 2, p. 38, 1968. 


07875 Rutherford, John M., Jr. A status report on “The Hole”’, Greenbrier County, West 
Virginia [abs.]: Natl. Speleol. Soc. Bull., v. 30, no. 2, p. 43, 1968. 


Saint Germain, Louis C. See Jacka, Alonzo D. 08004 
Saito, Tsunemasa. See Hays, James D. 02678 
Salisch, Henry A. See Raymer, L. L. 02594 


02787 Salotti, C. A. The metamorphic origin of the present Ducktown, Tennessee, ore 
deposits [abs.]: Econ. Geology, v. 64, no. 1, p. 118, 1969. 


Sandberg, C. A. See Klapper, Gilbert. 02860 
Sarma, S. See Ambraseys, N. N. 02917 


07903 Savage, C. N. Lexicon of Idaho geologic names: Idaho Bur. Mines and Geology Inf. 
Circ. 20, 78 p., 1968. 


Aimed to inform people interested in Idaho’s rock systems about usage of formal and 
informal names applied to layered rocks throughout the state, much of the core of 
this work comes from the “Lexicon of geologic names for the United States for 1936- 
1960” (Keroher, 1966), but with some changes in format and not including all 
references used there. Some names have been drawn from reports published after 
1960, others from doctoral dissertations concerning Idaho geology. New names from 
U.S. Geol. Survey Bull. 1274-A (1969) are included by courtesy of the Survey. An 
addendum has 28 new names received after the main lexicon plates were prepared. 
All names conform with usage suggested by the American Commission on Strati- 
graphic Nomenclature, 1961, Code of Stratigraphic Names.—GDC 


07981 Schafer, C. T.; Prakash, A. Current transport and deposition of foraminiferal tests, 
lanktonic organisms and lithogenic particles in Bedford Basin, Nova Scotia: 
aritime Sediments, v. 4, no. 3, p. 100-103, illus., 1968. 


Trials of a sediment trap in the Bedford Basin suggest that turbidity currents arc 
responsible for transport of foraminiferal tests. Construction of the trap is described. 
-—ESL 


02844 Schafer, J. P. Structural relationships of tills in western Connecticut [abs. ]: Geol. 
Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 42, 1969. 


Schicht, Richard J. See Marino, Miguel A. 02772 
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07720 Schindler, L. An improved facility for testing soils in one-dimensional compression 
in International symposium on wave propagation and dynamic properties of carth 
materials, Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New 
Mexico Press, p. 847-860, illus., 1968. 


02732 
‘ 


Several facilities have been developed in the past few years for the purpose of deter. 
mining the one-dimensional-compression properties of soils under the high- 
amplitude, short-duration, impulsive loads characteristic of the air blast and ground 
shock from a nuclear explosion. These facilities are shown to be subject to certain 
limitations, which are directly related to the nature of the load-application system 
used. A newly developed test facility, which incorporates an improved method of 
load application, is described and analyzed. It is shown that this facility is charac. 
terized by greater versatility and better performance than was possible with the previ- 
ously developed facilities. —Author’s abstract 


Schmidt, A. W. See Burke, J. A. 02690 


07902 Schmidt, A. W.; Tinch, D. H.; Carpenter, B. N.; Hoyle, W. R. Computcrized log 
analysis for efficient evaluation of gas wells and gas storage reservoirs: Jour. Petrole- 
um Technology, v. 20, no. 9, p. 959-970, illus., table, 1968. 


0789! 


Open-hole log interpretation methods are employed to provide effective porosity 
data that are then used with cased-hole neutron logs to compute gas saturations in 
storage reservoirs. A method of using density and neutron logs to solve the problem 
of porosity determination in shallowly invaded gas reservoirs is devcloped. A system 
of digital magnetic tape and a computer was used to process large amounts of log 
data. Line printer frequency plots and customized ‘Computed Logs’ are graphical 
techniques developed to display the computer output in analyzable form. The com- 
puted logs were used in constructing cross-sections as well as porosity and hydrocar- 
bon fraction maps. The computer was uscd to integrate these maps into total reser- 
voir and gas storage volumes.— Authors’ abstract 028¢ 


08041 Schmitt, R. A.; Smith, R. H.; Olehy, D. A. Rare earth abundances in meteoritic 
chondrules, in Origin and distribution of the elements (L. H. Ahrens, editor): Oxford, 
England, and New York, Pergamon Press (Internat. Ser. Mons. Earth Sci., V. 30), p. 
273-282, illus., tables, 1968. 

025 

The abundance distribution of 14 rare earth elements and Ywere determined by 

neutron activation analysis in 30 magnetic chondrules from the Mokoia (New Zea- 

land), Chainpur (India), Forest City (lowa), and Richardton (North Dakota) chon- 

drites. Abundances of the Mokoia chondrules were found to be greater than those of 026 

the whole chondrite; those of the Chainpur chondrules are approximately cquivalent 

to whole-rock abundances; and those of the Forest City and Richardton chondrules 
exhibit a depletion relative to the respective chondrites. Absence of significant frac- 
tionation of the rare carth elements in the more primitive and unequilibrated Mokoia 
and Chainpur chondrules and the lincar fractionation of the two H-group chondrites 
suggest diffusion of rare carth elements out of the chondrules during metamorphism. 

Other aspects of the data in terms of their significance for nucleosynthesis models are 

also discussed.— MS 


08042 Schmitt, R. A.; Smith, R. H. Indium abundances in chondritic and achondritic 02 
meteorites and in terrestrial rocks, in Origin and distribution of the clements (L. H. 
Ahrens, editor): Oxford, England, and New York, Pergamon Press (Internat. Ser. 
Mons. Earth Sci., V. 30), p. 283-300, illus., tables, 1968. 


Abundance values obtained show significant depletion of In (and Tl) in ordinary 
chondrites and achondrites and a systematic decrease of In in types I, II, and III car- 
bonaccous chondrites. The In contents of basalts, granites, and sediments are essen- 
tially similar and six times greater than the average for ultramafic rocks. The data 
support the hypothesis that high- and low-temperature fractions of solar nebular 
matter are the source of carbonaceous chondritic matter.—MS 


Schnetzler, C. C. See Philpotts, J. A. 08019 
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02732 Scholl, David W. Modern coastal mangrove swamp stratigraphy and the ideal 
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cyclothem, in Environments of coal deposition—Gcol. Soc. America, Coal Geology 
Div., Ann. Mtg., 1964, Symposium: Geol. Soc. America Spec. Paper 114, p. 37-61, il- 
lus., 1969. 


The general stratigraphy of the “ideal” cyclothem of Late Paleozoic age can be 
recognized in a modern succession of sedimentary units underlying the coastal man- 
grove swamps of southwestern Florida. The lower part of the succession consists of 
nonmarine sediments, the middle part of brackish- or fresh-water mangrove peat, 
and the upper part of brackish-water and marine units. The ideal cyclothem is 
thought to have formed in a deltaic environment and to record a periodic fluctuation 
in terrigenous sediment supply and a relative rise in sea level. Since Florida has essen- 
tially no deltas, the stratigraphic similarity between the ideal cyclothem and the suc- 
cession underlying the mangrove swamps must reflect a partial duplication of sedi- 
mentary environments brought about by a relative rise in sea level across a low 
coastal platform supporting peat-depositing paralic and fresh-water swamps and 
forests.— from Author’s abstract 


07899 Scholten, Robert; Ramspott, L. D. Tectonic mechanisms indicated by structural 


framework of central Beaverhead Range, Idaho-Montana: Geol. Soc. America Spec. 
Paper 104, 71 p., illus., tables, geol. map, 1968. 


This general region, located at or near the castern edge of the former Rocky Mtn. 
miogeosyncline, contains units of Precambrian, Ordovician, Devonian-Pennsylvan- 
ian, Tertiary, and Quaternary age. Faulting interrupted sedimentary processes 
several times, and the Beaverhead pluton was cmplaced during Late Ordovician- 
Early Silurian time, at shallow depth. The structural framework is divided into a 
Laramide infra-level and supra-level, which behaved disharmonically with respect to 
cach other, and a post-Laramide structure. Stress patterns are described in detail; 
tectonic evolution is divided into six main episodes. —ESL 


02845 Schopf, J. M.; Schwietering, J. E. Littoral control of the Foerstia zone in Upper 


Devonian Ohio Shale [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, 
North-Central Sec., p. 42-43, 1969. 


Schopf, T. J. M. See Raring, A. W. 02840 


02593 Schouler, A. B.; Wells, J. C.; Walstrom, J. E. Formation evaluation in Alaska 


{abs.], in SPWLA Logging Symposium, 10th Ann., Houston, Tex., 1969, Trans.: 
Houston, Tex., Soc. Prof. Well Log Analysts, p. BI, 1969. 


02654 Schroeder, Johannes H.; Dwornik, Edward J.; Papike, J. J. Primary protodolomite 


in echinoid skeletons: Geol. Soc. America Bull., v. 80, no. 8, p. 1613-1616, illus., 
1969. 


Protodolomite has been identified in the teeth of Recent echinoids by clectron 
microprobe and X-ray diffraction analyses. Analyses demonstrate a high degree of 
heterogeneity with respect to magnesium carbonate content in these skeletal parts; 
the entire spectrum of compositions between magnesium calcite and protodolomite 
was encountcred.— Authors’ abstract 


02629 Schultz, C. Bertrand; Tanner, Lloyd G.; Martin, Larry D. Evolutionary trends in 


certain phylogenetic lines of Quaternary mammals [abs. ]: Nebraska Acad. Sci. Proc., 
79th Ann. Mtg., p. 7, 1969. 


Schultz, C. Bertrand; Falkenbach, Charles H. The phylogeny of the orcodonts—Pt. 
2, Summary and conclusions concerning the Merycoidodontidae: Am. Mus. Nat. His- 
tory Bull., v. 139, pt. 2, p. 397-498, illus., tables, 1968. 


This summary of work done on the Merycoidodontidae (oreodonts) includes a 
discussion of the following: (1) the stratigraphic and morphologic approach to the 
revision of the Merycoidodontidae, (2) characteristics, taxonomy and variation in 
the Merycoidodontidae, (3) a synopsis of the classification of the oreodonts, and (4) 
a revision of oreodonts.— KAF 
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Schumacher, Dietmar. See Klapper, Gilbert. 02860 
Schwab, Ronald B. See Truesdale, William B. 07808 


07839 Schwalb, Howard. Dupo field, St. Clair County, Illinois, in Geology and petroleum 


production of the Illinois basin, a symposium—Illinois and Indiana-Kentucky Geol, 
Socs.: Mt. Vernon, Ill., Illinois Oil and Gas Assoc., p. 91-95, illus., table, 1968. 


07958 Schwalb, Howard. Waterloo field, Monroe County, Illinois, in Geology and 


petroleum production of the Illinois basin, a symposium — Illinois and Indiana-Ken- 
7 Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 249-251, table, 
Schwalb, Howard R. See Brownfield, Robert L. 07832 
Schwartz, Leander J. See Weis, Leonard W. 02943 
Schwartz, R. K. See Friberg, J. F.02871 
Schwietering, J. E. See Schopf, J. M. 02845 
Seddon, George. See Klapper, Gilbert. 02860 


Seigel, H. O. See Pemberton, R. H. 07880 


08003 SEPM Permian Basin Section. Guadalupian facies, Apache Mountains area, west 


Texas— 1968 field trip, symposium and guidebook: Soc. Econ. Paleontologists and 
Mineralogists Permian Basin Sec. Pub. 68-11, 126 p., illus., tables, geol. map, 1968. 


This guidebook contains cight technical papers and road logs for three days of field 
trips, each of which is cited separately. The technical papers discuss the general 
Upper Permian stratigraphy of the range as well as details of specific areas and the 
weathering features of the region. Included also are bibliographies of sulfur and 
Guadalupian stratigraphy. An article on the geology of Apache Mountains by J. W. 
Wood originally published in 1968 is in pocket.—HRC 


02582 Seth, M.S.; Gray, K. E. Transient stresses and displacement around a wellbore due 


to fluid flow in transversely isotropic, porous media—[Pt.] 1, Infinite reservoirs; [Pt.] 
2, Finite reservoirs: Soc. Petroleum Engineers A.I.M.E. Trans., v. 243 (pt. 2), p. 63- 
68, illus., reprinted 1969; originally published 1968. 


This paper was published originally in Soc. Petroleum Engineers Jour., v. 8, no. 1, p. 
63-86, 1968. See Abstracts of North American Geology for August 1968.—MCM 


02717 Sevon, W. D. Lateral continuity of the Ridgeley, Schoharie-Esopus and Palmerton 


Formations in Carbon and Schuylkill Counties, Pennsylvania: Pennsylvania Acad. 
Sci. Proc. 1968, v. 42, p. 190-192, illus., 1969. 


Thinning and disappearance of the Ridgeley Formation southwest of Andreas in cast- 
ernmost Schuylkill County is indicated by mapping and data from 6 measured sec- 
tions encompassing in ascending order the Devonian Ridgeley, Schoharie-Esopus 
and Palmerton Formations in Carbon and Schuylkill Counties, Pennsylvania. The 
sandstone which does persist southwest of Andreas has lateral continuity with the 
Palmerton Formation and not the Ridgeley Formation as thought by B. Willard 
{1939].—Author’s abstract 


08068 Shahbazi, M.; Zand, S.; Todd, D. K. Effect of topography on ground water flow 


{with French abs. ], in Ground water—Gen. Assembly of Bern, 1967: Internat. Assoc. 
Sci. Hydrology Pub. 77, p. 314-319, illus., table, 1968. 


Steady state flow patterns of ground water in two dimensions for an unconfined 
homogencous and isotropic aquifer were determined for various ground surface con- 
figurations and recharge rates. Data were obtained from a Hele-Shaw viscous fluid 
model and from a mathematical model with solutions obtained by employing a digital 
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computer. Results by the two methods were compared and also with work of previ- 
ous investigators. It was found that the location and elevation of low points of the 
ground surface configuration and the rate of recharge had a marked effect on the 


um shape of the water table; furthermore, the areas of recharge to and discharge from 
eol, the water table varied with the above parameters.— Authors’ abstract 

07955 Shane, John W. Terre Haute East pool, Vigo County, Indiana, in Geology and 
and petroleum production of the Illinois basin, a symposium — Illinois and Indiana-Ken- 
en- tucky ay Socs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 231-236, illus., 
dle, table, 1968. 


02773 Sharma, M. R.; Krishnaswami, S. P. Errata [to] ‘Modified centrifuge apparatus 
for heavy liquid separations” [1968]: Jour. Sed. Petrology, v. 39, no. 1, p. 397, illus., 
1969. 


An illuscration for a glass separating centrifuge apparatus with a glass valve arrange- 
ment was omitted from the original paper (ibid., v. 38, no. 2, p. 648-649, 1968; see 
Abstracts of North American Geology for February 1969).—MCM 


07858 Sharpe, John I. Louvicourt township, Abitibi-East County [also French edition]: 
Quebec Dept. Nat. Resources Geol. Rept. 135, 53 p., illus., table, geol. maps, 1968. 


Thick piles of early Precambrian lavas and pyroclastic rocks that trend eastward and 
dip steeply north occupy an overturned homocline with a gross thickness exceeding 5 


or mi. Graywackes, arkoses, and other sedimentary rocks are intercalated with the vol- 


nd canic units. An extensive area of sedimentary rocks, metamorphosed to quartz- 

: biotite schists, occurs to the south. Intrusions ranging from pyroxenite to granitic 

Id rocks invade the volcanic piles. Variable states of dynamic, thermal, and metaso- 

sal matic metamorphism are exhibited. Prime deformation structures are extensive lon- 

he gitudinal schist zones and transverse faults. Gold is the principal economic product. 
nd Descriptions of 19 mining properties are included.—ESL 

- 07859 Sharpe, John I. Geology and sulfide deposits of the Matagami area, Abitibi-East 
County [also French edition]: Quebec Dept. Nat. Resources Geol. Rept. 137, 122 p., 

- illus., tables, geol. maps, 1968. 

i] A group of carly Precambrian rhyolitic rocks and a younger group of lavas and 
pyroclastic rocks are intruded by a layered gabbro-anorthosite pluton; all are folded 
and intruded by granite. Thirteen deposits of chalcopyrite and sphalerite are 

p. restricted to a stratigraphic zone near the contact between volcanic groups. Upper 


limits of metallization are concordant against lava or chert units of the younger 
group, whcreas lower extremities of some follow transverse structures. Mineral and 
yn fabric relations indicate that, except for some sulfides in chert, the ores are 
epigenctic. Geothermometry data indicate temperatures of crystallization above 
425°C. Sulfide masses are deformed and appear to be intruded by pre-orogenic dikes. 
Conditions suggest that they were formed by replacement, at high temperatures, in 


t- the volcanic environment.—from Author’s summary 

C- 

is 08026 Shaw, D. M. Radioactive clements in the Canadian Precambrian shield and the in- 
le terior of the Earth, in Origin and distribution of the clements (L. H. Ahrens, editor): 
ie Oxford, England, and New York, Pergamon Press (Internat. Ser. Mons. Earth Sci., 
d V. 30), p. 855-869, tables; discussion, p. 869-870, 1968. 


Regional differences in average concentrations of U, Th, and K observed in results of 
W analyses of samples from widely spaced localities favor an Earth model based on dif- 
ferentiation of parent material that is achondritic in composition; the achondrite 
parent may itself have been the product of an earlier history. A high heat production 
rate poses certain problems for the model. Alternative models based on the average 
chondrite and the type I carbonaceous chondrite (Orgueil) are considered un- 
satisfactory, regardless of whether the lateral transport of matter during mantle frac- 
tionation or lateral independence were involved in the mechanism of crustal evolu- 
| tion. Although both latter models have suitable heat production, their compositions 
are unsatisfactory.— MS 
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02612 Shepard, W. M.; Morris, H. T.; Cook, D. R. Geology and ore deposits of East Tintic 
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mining district, Utah, in Guidebook of northern Utah: Utah Geol. and Mineralog. 
Survey Bull. 82, p. 215-229, illus., table, abridged 1969; originally published 1968. 


This is an abridged version of the paper published in Ore deposits of the United 

States, 1933-1967, V. 1: New York, Am. Inst. Mining, Metall. and Petroleum Ep. 

gineers, p. 941-965, 1968. See Abstracts of North American Geology for May 1968, 
CM 


02918 Shopland, Robert C.; Kirklin, Richard L. Application of strain scismographs to the 


discrimination of seismic waves: Scismol. Soc. America Bull., v. 59, no. 2, p. 673. 
689, illus., 1969. 


Examination of microseisms recorded by strain and inertial seismographs at Wichita 
Mountains Observatory (WMO) has shown that the outputs of vertical strain and 
vertical inertial seismographs when combined through a linear filter do not provide a 
significant improvement of the signal-to-noise ratio in the frequency range 0.2 to 10 
Hz. However, the ability of a combination of horizontal strain and inertial scismo- 
graph outputs to azimuthally discriminate between long-period surface waves arriv- 
ing simultancously from different epicenters is successfully demonstrated. The pre- 
dicted response of strain scismometcrs to Earth motion is verified by the existence of 
the proper phase and amplitude relationship, and high coherence among selected 
scismographs for single-source signals.— Authors’ abstract 


Short, Nicholas M. See Dence, Michael R. 07807 


Shoua, Ezra D. Loading rate cffect on the rheological response of confined 
polycrystalline rock, in International symposium on wave propagation and dynamic 
propertics of earth materials, Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. 
Mex., Univ. New Mexico Press, p. 861-876, illus., 1968. 


In uniaxial tests, failure of polycrystalline rock occurs along grain boundaries only, 
with sufficiently large hydrostatic pressure, specimens ceasc to fail along boundaries 
and fracture occurs both in crystals and their boundaries. In the study reported here 
the mechanical responses are discussed of a rheological model of such rock com- 
posed of two systems—onc representing crystal physical properties and the other 
properties of grain boundaries—under constant rate of differential stress, constant 
differential stress loading, and under steady-state dynamic differential stress loading. 
Experimental results obtained previously are explained on the basis of the rheologi- 
cal response of this composite model.—VSN 


Shurko, I. I. Mineralogicheskiye zony i provintsii v osadkakh Atlanticheskogo oke- 
ana: Litologia i Poleznye Iskopayemye 1968, no. 4, p. 112-117, illus., table, 1968; 
English translation, Lithology and Mineral Resources 1968, no. 4, p. 480-484, illus., 
table, 1968. 


In 500 samples of Atlantic Ocean bottom sediments 40 minerals were detected. The 
light fraction is mostly quartz and orthoclase with occasional plagioclascs, clastic 
glauconite, volcanic glass, and mica; in the heavy fraction black ore minerals, augite 
and hornblende, cpidote, garnet, zircon, and hypersthene predominate. The con- 
tinental shelf has 15 terrigenous-mineralogical provinces; in heavy fractions horn- 
blende predominates off Europe and North America, augite off South America and 
Africa. In deep water, hornblende and garnet increase away from and black ore 
minerals toward the equator; augite and epidote are about equally well distributed. 
Altered grains in heavy fractions increase toward volcanic region. Light fractions, 
especially in estuarics of large rivers, are 30-50 percent altered grains, decreasing 
away from shore and from tropics. —G 


Siemers, C. T. See Friberg, J. F. 02871 


Simpson, Dale R. Prehnite veins in Triassic diabase, Coopersburg, Pennsylvania: 
Geol. Soc. America Bull., v. 80, no. 7, p. 1355-1361, illus., tables, 1969. 
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Veins, principally prehnite, occur in diabase near Coopersburg, Pa. Early formed 
minerals are pyroxene and albite (An<5), the interiors of which are commonly 
choked with fluid inclusions. Later minerals are an amphibole, followed by chlorite 
and prehnite, which is associated with minor quartz and calcite. Wallrock alteration 
is zoned: (1) the contact zone is 2 to 3 cm of amphibole and minor quartz and 
prehnite, (2) an intermediate zonc is principally chlorite, (3) the outer zone has 
diabasic texture but hypersthenc is altered to chlorite and plagioclase is choked with 
inclusions. In fresh work, plagioclase lacks inclusions. It is suggested that the inclu- 
sion choked albite crystallized from a hydrothermal liquid, whereas the inclusion- 
free rims formed after the liquid changed to a vapor.—from Author’s abstract 
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07820 Sims, P. K.; Morey, G. B.; Ojakangas, R. W.; Griffin, W. L. Stratigraphic and struc- 


tural framework of the Vermilion district and adjacent areas, northeastern Minnesota 
{abs.], in Inst. Lake Superior Geology, 14th Ann., 1968, Tech. Sess. Abs.: Superior, 
Wis., Wisconsin State Univ., p. 19-20, 1968. 


Sims, Paul K. See Viswanathan, S. 07823 


07888 Sinclair, A. J.; White, W. H. Age of mineralization and post-ore hydrothermal al- 


teration at Copper Mountain, B.C.: Canadian Mining and Metall. Bull., v. 61, no. 
673, p. 633-636, illus., table, 1968. 


Unaltered biotites from three samples of monzonite and gabbro from the Copper 
Mountain stock and a single sample from a pegmatitic biotite-chalcopyrite vein 
cutting the Triassic Wolf Creek formation have a mean K-Ar age of 193 +7 m.y. 
Data support a suggestion based on gcologic evidence that Copper Mountain ore 
deposits are related genetically to the Copper Mountain stock. A cogenetic mineral 
pair (biotite and clinopyroxene) from a sample of sericitized and chloritized mon- 
zonite of the stock have identical K-Ar ages of 150 m.y., probably representing a time 
of widespread, post-ore, hydrothermal alteration. This alteration is believed to be re- 
lated genetically to post-ore intrusions known as the ‘mine dikes’, suggesting that 
they also are 150 m.y. old.—from Authors’ abstract 


Singh, Sarva Jit. See Ben-Menahem, Ari. 02920 
Singler, Charles R. See Gricsemer, Allan D. 02636 


02643 Singler, Charles R. Paleosol analysis in the Brule Formation (Oligocenc), 


northwestern Nebraska [abs.]: Nebraska Acad. Sci. Proc., 79th Ann. Mtg., p. 29, 
1969. 


02846 Sitler, Robert F. Weathering in glacial till [abs.]: Geol. Soc. America Abs. with 


Programs 1969, pt. 6, North-Central Sec., p. 43, 1969. 


07990 Skinner, Morris F.; Skinner, Shirley M.; Gooris, Raymond J. Cenozoic rocks and 


faunas of Turtle Butte, south-central South Dakota: Am. Mus. Nat. History Bull., v. 
138, art. 7, p. 381-436, illus., tables, 1968. 


The Tertiary stratigraphy of Turtle Butte in Tripp County, S. D., is discussed. A new 
rock unit, the carly Miocene Turtle Butte Formation, is named and its stratigraphic 
relationships to the other four Tertiary formations (the? Chadron, Rosebud, Valen- 
tinc, and Ash Hollow Formations) as well as to the Cretaccous Pierre Shale is shown. 
New faunal evidence is presented to show that the Turtle Butte Formation is bios- 
tratigraphically similar to the Monroe Creck and Harrison Formations of 
southwestern South Dakota and northwestern Nebraska. Lithologically, however, 
the Turtle Butte Formation differs from these two formations. Systematics and 
descriptions of mammalian, reptilian and fish fossils from the Turtle Butte arca are 
given.—KAF 


Skinner, Shirley M. See Skinner, Morris F. 07990 
Skinner, W. R. See Powell, J. L. 02655 
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02937 Skinner, William R. Use of small structures to decipher the structural history of 
metamorphic rocks [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6 
North-Central Sec., p. 43, 1969. , 
































07834 Skolfield, John L. Albion consolidated field, South Albion Unit No. 1, Edwards 
County, Illinois, in Geology and petroleum production of the Illinois basin, a sym. 
posium— Illinois and Indiana-Kentucky Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and 
Gas Assoc., p. 61-64, illus., 1968. 


07853 Skolfield, John L. New Harmony field, Waltersburg Sand pool, White County, Il- 
linois, and Posey County, Indiana, in Geology and petroleum production of the |I- 
linois basin, a symposium—lIllinois and Indiana-Kentucky Geol. Socs.: Mt. Vernon, 
Ill., Illinois Oil and Gas Assoc., p. 173-175, illus., 1968. 


02812 Skornyakov, N. S. Sediments in the northeastern Pacific, in Oceanographic 
research by the “Vityaz”’ in the North Pacific under the I.G.Y. program (translated 
from Russian, Akad. Nauk SSSR Inst. Okeanologii Trudy, v. 45, 1961): Springfield, 
Va., U.S. Clearinghouse Federal Sci. and Tech. Inf., p. 18-62, illus., tables, 1969. 


Sedimentation in the northeastern Pacific is controlled by the topography of the ad- 
jacent land and its climate, the distribution of terrigenous runoff and its charac- 
teristics, the presence of volcanic focuses and seismicity, the bottom topography, 
hydrodynamic regime, and the organic life in the ocean. Details are discussed.—DBV 


07759 Slade, A. G. Some practical aspects of rock mechanics in Falconbridge’s Sudbury 
operations: Canadian Mining and Metall. Bull., v. 61, no. 678, p. 1161-1165, illus., 
1968; Canadian Inst. Mining and Metallurgy Trans., 1968, v. 71, p. 271-275, illus., 
1968. 


Mining methods and minc geometry at Falconbridge mine are reviewed briefly and 
the use of photoelastic models, forecasting of rock strains and their elimination, clo- 
sure methods, and other techniques of ground control are discussed.— VSN 


Slaughter, Bob H. See McNulty, C. L., Jr. 07769 


08045 Smales, A. A.; Mapper, D.; Fouché, K. F. A comparison of trace element distribu- 
tion in the metal phase of chondrites and in iron metcorites, in Origin and distribu- 
tion of the elements (L. H. Ahrens, editor): Oxford, England, and New York, Per- 
gamon Press (Internat. Ser. Mons. Earth Sci., V. 30), p. 329-344, illus., tables, 1968. 


Concentrations of individual trace elements in the metal phases of bronzite, 
hypersthene, and enstatite chondrites vary considerably, but within a narrower range 
than the values obtained for iron metcorites. Calculation of trace clement/Ni ratios 
showed that none of the chondrite metal phases can be regarded as compositionally 
similar to any of the groups of iron meteorites studied. Almost identical values, how- 
ever, were obtained for Ge, Ga, Sb, As, Au, Pd, and Re contents of the metal phases 
of the bronzite and hypersthene chondrites, suggesting that the metal phases of both 
chondrites evolved in closely similar processes. —MS 


02623 Small, James B.; Wharton, Lawrence C. Vertical displacements determined by sur- 
veys after the Alaskan carthquake of March 1964, in The Prince William Sound, 
Alaska, earthquake of 1964 and aftershocks, V. 3: U.S. Coast and Geod. Survey Pub. 
10-3, p. 21-33, illus., tables, 1969. 


Vertical bench mark displacement and tidal datum plane changes along the first- 
order leveling net in'Alaska are described. Levelings along the network first sur- 
veyed in 1910, enlarged in 1944, 1952, and resurveyed in 1964 after the earthquake, 
have revealed distinct tilting of the region, with some distinctly attributable to the 
1964 carthquake. Divergence in levelings from Skagway via Whitchorse to Takhini 
was from 0 to about 5.3 feet, showing tilting. Leveling in 1952 showed several areas 
of subsidence also. In general, from the 1964-65 levels, the entire portion from 
Seward to Anchorage subsided from 2.3 to 5.1 feet, the average being | to 2.5 feet. 
The only upheaval was near Valdez, where benchmarks moved upward 0.55 and 0.35 
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feet; the Alaska Range was upheaved 0.3 to 0.8 feet; this latter is attributed to the 
earthquake, as other data remained constant.—HRC 


02675 Smalley, Ian J.; Vita-Finzi, Claudio. The concept of “system” in the earth sciences, 
particularly geomorphology: Geol. Soc. America Bull., v. 80, no. 8, p. 1591-1594, 
1969. 


The term “‘system” has been used for a long time in the physical sciences and in some 
of the earth sciences. It has only recently penetrated geomorphology. Unfortunately, 
this has already resulted in misuse and confusion. The concept of “open” and 
“closed systems is well established in thermodynamics and owes nothing to the 
artificial doctrine of ‘“‘“General System Theory,” which as an attempt at scientific 
synthesis may be laudable, but as a source of definitions: is, irrelevant. “General 
System Theory”—the “new science” invented by L. von Bertalanffy—must be 
distinguished from the general formulation of systematic concepts. The application 
of the principles of physical science to geomorphology is always welcome, but 
there is no need for a confusing and unnecessary intermediary; it is better done 
directly. — Authors’ abstract 


Smeck, N. E. See Wilding, L. P. 02945 


02838 Smit, David E. Complex carbonate void-filling in selected Pennsylvanian bryozoans 
{abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 
44, 1969. 


Smith, A. Richard. See Quinlan, James F. 07750 


07831 Smith, Avery E. History of oil and gas development in western Kentucky, in Geolo- 
gy and petroleum production of the Illinois basin, a symposium—Illinois and Indiana- 
Kentucky Geol. Socs.: Mt. Vernon, III., Illinois Oil and Gas Assoc., p. 41-48, illus., 
table, 1968. 


The petroleum industry began in 1819 when a well, drilled for salt in McCreary 
County, produced oil at a depth of a few hundred feet. In 1829 a similar incident in 
Cumberland County resulted in the “Great American well” which produced an esti- 
mated 50,000 bbl oil from Ordovician rocks between 1829 and 1860. By the mid 
1880's the direct scarch for oil began; of 14 wells drilled in Lower Mississippian 
limestone to depths of about 900 feet, one was reported to have produced 3 1/2 mil- 
lion cubic feet per day. The first commercial oil strike came in 1912. Oil and gas have 
been produced from rocks ranging in age from Pennsylvanian to Ordovician; how- 
ever, most comes from the Mississippian Chester Series and Ste. Genevieve 
Limestone. Total production from 1918-1966 was almost 300 million bbl.—MCM 


Smith, Avery E. See Brownfield, Robert L. 07832 


07885 Smith, Avery E. (compiler). Directory of information sources on oil and gas in the 


Illinois Basin, in Geology and petroleum production of the Illinois Basin, a symposi- 
um—Illinois and Indiana-Kentucky Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas 
Assoc., p. 275-278, 1968. 


Information assembled in this directory contains: basic data sources—logs, samples 
and cores, sources of statistical information, well elevations, and scouting reports and 
location reports; maps—gcologic, structure, oil and gas development, regional base, 
production and dry hole, topographic, air photographs and photogeologic maps, and 
land maps; public agencies—governmental concerned with technical and scientific 
, ne, and with regulatory responsibilities; and associations and societies. 


07953 Smith, Avery E. St. Mcinrad oil field, Spencer County, Indiana, in Geology and 


petroleum production of the Illinois basin, a symposium — fllinois and Indiana-Ken- 
tucky Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 219-224, illus., 
table, 1968. 








07954 Smith, Avery E. Taffy oil field, Ohio County, Kentucky, in Geology and petroleum 
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production of the Illinois basin, a symposium—lIllinois and Indiana-Kentucky Geol, 
Socs.: Mt. Vernon, Ill., Illinois Oil and Gas Assoc., p. 225-230, illus., table, 1968. 


02816 Smith, Bradley E. Bedrock geology of the Caldwell North quadrangle, Guernsey 


and Noble Counties, Ohio: Ohio Div. Geol. Survey Rept. Inv. 72, | sheet, scale 
1:24,000, section, text, 1969. 


Mineral resources of the Caldwell North quadrangle are: coal from the Middle Kit- 
tanning, Upper Freeport, Anderson, and Meigs Creck beds; small quantities of oil 
and gas from the Silurian Albion Sandstone and larger amounts from the Mississippi- 
an Berea Sandstone; clays which might be used for construction materials; shales, 
particularly the Cow Run shale for lightweight aggregate, and others for construction 
materials; and limestone from the Ewing and Fishpot limestones. -MCM 


Smith, D. G. W. See Folinsbee, R. E. 02814 


07869 Smith, J. Fred, Jr.; Ketner, Keith B. Devonian and Mississippian rocks and the date 


of the Roberts Mountains thrust in the Carlin-Pinon Range area, Nevada: U.S. Geol. 
Survey Bull. 1251-, p. 11-118, illus., tables, 1968. 


Devonian and Mississippian rocks of the Carlin-Pinon Range area are separated into 
8 principal units; two Devonian units make up the carbonate (eastern) assemblage, 
one the siliceous (western) and onc the transitional. Mississippian units compose an 
overlap assemblage that overlies unconformably Devonian and older rocks of both 
siliceous and carbonate assemblages which serves to date the Roberts Mts. thrust in 
this area. Youngest strata involved in the thrusting are of late Late Devonian age; ol- 
dest strata that rest unconformably on lower and upper plate rocks of the thrust are 
at least as old as late Kinderhook or Early Mississippian age. Movement of upper 
plate rocks of the thrust into the area probably started in the late Late Devonian and 
must have concluded no later than late Kinderhook time.— from Authors’ abstract 


02750 Smith, J. V.; Ribbe, P. H. Atomic movements in plagioclase feldspars— Kinetic in- 


terpretation: Contr. Mineralogy and Petrology, v. 21, no. 2, p. 157-202, illus., table, 
1969. 


Kinetic interpretations of structural changes induced by laboratory heat treatment 
and geologic processes are derived. For anorthite, the Al and Si configuration is es- 
sentially ordered except for certain unusual transient processes; for albite, the con- 
figuration changes sluggishly from ordered to disordered, and vice versa. Sodic 
plagioclase grown at high temperature shows distant disorder of atoms, but cell 
dimensions suggest development of strong local order for those of calcic composi- 
tion. Low entropy intermediate plagioclases show complex intergrowths and domain 
structures. For intermediate compositions, An,;.;;, domains remain small. Upon 
heating rapidly, Si and Al atoms remain in position and provide memory for reforma- 
tion of identical structure upon cooling. A unique low plagioclase series is not ex- 
pected. Plagioclases of intermediate composition trend toward slightly different end 
products.— from Authors’ abstract 


08000 Smith, James D. Geology, its relation to the design of the East River Mountain Tun- 


nels, in Highway Geology Symposium, 19th Ann., Morgantown, W. Va., 1968, Proc.: 
Morgantown, W. Va., West Virginia Geol. and Econ. Survey Circ. 10, p. 65-81, illus., 
1968. 


The Interstate 77 tunnel through East River Mtn. is described. The influence of the 
steeply dipping Silurian rock is shown in the determination of the location of portals. 
The east portal was placed so that the hard Keefer Sandstone would be at the cn- 
trance rather than the Rocky Gap Sandstone which was so severely leached that it 
would offer no strength. Much talus material had to be removed, however, to reach 
the Keefer. Soft-ground sections are determined and provisions made for their sup- 
port, as well as for the alteration of the water table within the mountain. The tunnels 
intersect clay and/or mud-filled seams and additional support must be provided 
because these serve as waterways; the seams are from solution of selected limestone 
zones within the tunnel path.—HRC 
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Smith, R. H. See Schmitt, R. A. 08041 


Smith, R. H. See Schmitt, R. A. 08042 


02669 Smith, W. Calhoun. Preliminary geological evaluation of dam and reservoir sites in 


McHenry County, Illinois: Illinois Geol. Survey Environmental Geology Note 25, 33 
p., illus., 1969. 


The geologic evaluation of 46 proposed dam and reservoir sites is given. The geologic 
descriptions are based in part on other reports, and on field work. A hydrologic stu- 
dy, and test borings should be made before any site is considered for development. 
—ESL 


02592 Smith, W. D. M. Pctrophysical relationships from Western Canada area, in 


SPWLA Logging Symposium, 10th Ann., Houston, Tex., 1969, Trans.: Houston, 
Tex., Soc. Prof. Well Log Analysts, p. Al-A25, illus., 1969. 


Log analysis of a number of Western Canada oil and gas reservoirs has yiclded suffi- 
cient data to establish petrophysical relations for use in the arca. The solution of the 
Archie saturation cquation illustrates that for cach reservoir the degree of oil zone 
definition is highly variable, and is so marked that individual values of water satura- 
tion may be useful only when analogous data are available for reference. In clay sand 
or chalky limestone reservoirs water saturation calculations from logs may be of 
limited use. Results of traveltime-porosity correlations suggest that sandstone travel- 
times are influenced appreciably by cement type and not by depth. The acoustic 
traveltime log is of limited use in unconsolidated sands of the arca. Log density- 
porosity relations are inconsistent in carbonates but useful in sandstones. Log 
derived matrix densities are quite different from the theoretical matrix densities for 
some rocks studied.— from Author’s abstract 


Smith, Wilbur. See James, Allan. 02611 
Smits, L. J. M. See Waxman, M. H. 02598 


02599 Smits, L. J. M. SP log interpretation in shaly sands: Soc. Petroleum Engineers 


A.1.M.E. Trans., v. 243 (pt. 2), p. 123-136, illus., tables, reprinted 1969; originally 
published 1968. 


This paper was published originally in Soc. Petroleum Engineers Jour., v. 8, no. 2, p. 
123-136, 1968. See Abstracts of North American Geology for December 1968. 
—MCM 


Solomon, Faiza. See Ben-Menahem, Ari. 02920 


Spackman, W.; Reigel, W. L.; Dolson, C. P. Geological and biological interactions 
in the swamp-marsh complex of southern Florida, in Environments of coal deposi- 
tion—Geol. Soc. America, Coal Geology Div., Ann. Mtg., 1964, Symposium: Geol. 
Soc. America Spec. Paper 114, p. 1-35, illus., tables, 1969. 


The southwestern coast of Florida is bordered by an ecological zone, here designated 
the Mangrove Fringe Complex. It includes a variety of environments ranging from 
small hammocks and natural levees to accretional! offshore islands. The Mangrove 
Swamp environment occupies the greatest area. Under the impact of a transgressing 
sea this environment has produced carbonaceous sediment that contains a high 
mineral content, is chemically distinct, and yields a pollen flora with large concentra- 
tions of Rhizophora but little Avicennia. The more inland Everglades complex in- 
cludes both marsh and swamp environments. The marsh yields either peat or marl, 
depending on small differences in water-table clevation. Various types of peat that 
contrast physically, chemically, and petrographically with Mangrove Fringe sedi- 
ments have been formed in the Everglades environment.— from Authors’ abstract 


07842 Sparks, Jackson B. Gard’s Point field, Wabash County, Illinois, in Geology and 


petroleum production of the Illinois basin, a symposium — Illinois and Indiana-Ken- 
tucky Geol. Socs.: Mt. Vernon, Ill., Illinois Oil and Gas Assoc., p. 105-108, illus., 
table, 1968. 
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07881 Sproule, J. C. Exploration/exploitation in the Canadian Arctic Islands: Mining in 


Canada, November, p. 15-19, illus., 1968. 


The problems of exploration involved in the search for natural resources in the Arc. 
tic Islands are concerned principally with climate and access. On the other hand 
there are many advantages, such as simplified land ownership, the convenient expo. 
sure of natural resources indications, the development of new transportation devices 
and growing world markets.—KAF 


07921 Srivastava, Satish K. Reticulate species of Aquilapollenites and emendation of 


genus Mancicorpus Mtchedlishvili: Pollen ct Spores, v. 10, no. 3, p. 665-699, illus,, 
1968. 


Fifteen species of the genus Aquilapollenites with reticulate ornamentation from the 
Upper Cretaceous Edmonton Formation of Alberta are described and illustrated. 
Names for 12 new species are proposed and holotypes designated. Other reticulate 
species of Aquilapollenites already described in the literature are discussed. The 
generic diagnosis of Aquilapollenites is restricted and that of the genus Mancicorpus 
emended to distinguish the two genera from cach other. Four species have been 
transferred from the genus Aquilapollenites to Mancicorpus.—KAF 


Stafford, J. F. See Bacon, L.O. 07817 


07975 Stanley, Daniel J.; Kelling, Gilbert; Fenner, Peter; Swift, Donald J. P. Marine 


geological investigation of the Wilmington Submarine Canyon area: Maritime Sedi- 
ments, v. 4, no. 3, p. 106-107, illus., 1968. 


A long-term program to detail the scdiment and water mass properties and move- 
ment has been initiated in the vicinity of Wilmington Canyon on the Atlantic outer 
continental margin. A detailed chart was constructed from scismic profiles, and 
stratigraphy and structure of the pre-Holocene sediments are being interpreted. Sedi- 
ment distribution was mapped from photographs, grab samples, and direct observa- 
tion by television. Preliminary information on recent sediment movement indicates 
that the sedimentation pattern is much more active than suggested carlier.—ESL 


02839 Steele, John. Statistical correlation study of the Upper Richmond Group [abs. }: 


Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 44, table, 
1969. 


02953 Steiger, Joseph R.; Holowaychuk, N. Particle size and carbonate analysis of glacial 


till and lacustrine deposits in western Ohio [abs. ]: Geol. Soc. America Abs. with Pro- 
grams 1969, pt. 6, North-Central Sec., p. 44-45, 1969. 


Stephens, Jerry C. See Howells, Lewis W. 08016 


08069 Sternberg, Yaron M. Nonsteady two-layer radial flow to wells, in Ground water 


—Gen. Assembly of Bern, 1967: Internat. Assoc. Sci. Hydrology Pub. 77, p. 329-342, 
illus., tables, 1968. 


The nonsteady flow toward a well penetrating two layers with different formation 
constants is analyzed for the constant drawdown case. The two layers are connected 
throughout the confined aquifer and cross flow from one to another can occur. The 
boundary value problem is solved using the technique of separation of variables and 
Laplace transformation. Exact solutions for drawdown distribution around the well 
and discharge at the face of the well are given from the nonsteady and steady cases in 
the form of a slowly converging infinite series, and include an integral that must be 
evaluated numerically. Solutions presented can be used to determine the contribu- 
tion of cach layer to total discharge. Analysis as to whether a well should be drilled 
deeper can be made knowing the added discharge contribution, and the cost involved 
in realizing additional discharge.— from Author's abstract 


07836 Stevenson, D. L. Boulder field, Clinton County, Illinois, in Geology and petroleum 


production of the Illinois basin, a symposium—Illinois and Indiana-Kentucky Geol. 
Socs.: Mt. Vernon, Ill., Illinois Oil and Gas Assoc., p. 71-76, illus., table, 1968. 
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02644 Stevenson, T. H. Manganiferous sands of southern Seward County [abs. ]: Nebraska 
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Acad. Sci. Proc., 79th Ann. Mtg., p. 29, 1969. 


02954 Stewart, David P.; MacClintock, Paul. The ablation till of northeastern Vermont 


{abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 
45, 1969. 


02627 Stokes, W. L. Stratigraphy of the Salt Lake region, in Guidebook of northern Utah: 


Utah Geol. and Mincralog. Survey Bull. 82, p. 36-49, illus., 1969. 


The Cambrian to Quaternary stratigraphic sequence is described. The influence of 
the Wasatch line, now marked by the Wasatch Mountains, is shown, as the section to 
the west is very thick and that to the cast very thin; this line marked the edge of the 
craton of the time. Over 135,000 feet of sediments are known, of which 20,000 feet 
are highly metamorphosed Precambrian rock. There are about 20,000 feet of slightly 
metamorphosed late Precambrian and Early Cambrian rocks, 15,000 feet of lower 
Paleozoic carbonates, 50,000 feet of mixed clastic and carbonates of late Paleozoic- 
early Mesozoic age, 25,000 feet of late Mesozoic and early Cenozoic age clastic 
rocks, derived from orogenic lands to the west, and about 5,000 feet of clastic, basin- 
filling = of late Cenozoic age. The volume of igneous material is insignifi- 
cant. — 


07724 Stoll, Robert D. Essential factors in a mathematical model of granular soil, in Inter- 


national symposium on wave propagation and dynamic properties of earth materials, 
Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New Mexico 
Press, p. 201-209, illus.; discussion, p. 217-218, 1968. 


Recent experimental and analytical studies of the behavior of dry granular materials 
are discussed with the purpose of providing morc insight as to the essential clements 
of a realistic mathematical model. Particular attention is given to strain-rate depen- 
dence and the effects of load history. Experimental work which is described includes 
studies of shock-induced propagation in preloaded soil, stress relaxation after quasi- 
static loading, and one-dimensional compression with cyclic loading. Recent 
analytic studies which are based on a soil model of discrete particles in an irregular 
array are considered along with the experimental results in selecting certain tentative 
criteria for a general model.—Author’s abstract 


Stover, C. W. See Brazce, R. J.02913 
Straka, Joseph J., 2d. See Lane, H. Richard. 02862 
Strauss, Lawrence V. See Vey, Eben. 07709 


02955 Straw, W. Thomas. Plicistocene alluviation of the lower Ohio and Wabash River 


valleys [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central 
Sec., p. 46, 1969. 


Strimple, H. L. See Burdick, D. W. 02775 


02938 Strimple, H. L.; Duluk, Cecilia. Biostratigraphy and ecology of a Paint Creek echin- 


oderm fauna [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North- 
Central Sec., p. 46, 1969. 


02939 Strimple, H. L.; Duluk, Cecilia. Some crinoids common to Oklahoma and Michigan 


[abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 
46-47, 1969. 


Strimple, Harrell L. See Pabian, Roger K. 02638 


08039 Suess, Hans E. Solar clement abundances and the composition of meteorites, in 


Origin and distribution of the clements (L. H. Ahrens, editor): Oxford, England, and 
New York, Pergamon Press (Internat. Ser. Mons. Earth Sci., V. 30), p. 255-256, 
1968. 
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Abundance values of Fe in group I carbonaceous chondrites and certain other 
meteorites differ from astronomical abundance values by a factor of at least four. 
Resolution of the apparent discrepancy is attempted by comparing abundance values 
of other clements relative to Si in meteorites with vapor pressure curves. The data in. 
dicate that abundance variations may be due to fractionated condensation, in which 
case constituents of low volatility, together with iron, would be enriched in 
meteorites. The assumption does not violate empirical abundance rules.— MS 


Summerson, C. H. See Lindsay, John F. 02932 


07934 Sutton, D. G. Headquarters field, in Symposium on Michigan oil and gas fields: 
[Lansing, Mich.] Michigan Basin Geol. Soc., p. 99-114, illus., 1968. 


02645 Svoboda, R. F. Geology of the Richfield anticline in castern Nebraska [abs.}: 
Nebraska Acad. Sci. Proc., 79th Ann. Mtg., p. 29-30, 1969. 


07827 Swann, David H. A summary geologic history of the Illinois basin, in Geology and 
petroleum production of the Illinois basin, a symposium — Illinois and Indiana-Ken- 
tucky Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 3-22, illus., 1968, 


Nearly three miles of Paleozoic sediment, largely shallow-water marine, fill the Il- 
linois Basin. Dolomite is the dominant lithology, followed by limestone, shale, sand- 
stone, chert, anhydrite, and coal, in that order. The entire basin was emergent at least 
50 times and marginal areas were dry land about 100 times during the Paleozoic. 
Arches defined the western, northern, and eastern flanks during deposition, but the 
basin was not closed on the southwest until the end of the Paleozoic. Erosion has 
dominated post-Palcozoic history.— Author's abstract 


02618 Swanston, D. N. A late-Pleistocene glacial sequence from Prince of Wales Island, 
Alaska [with French and Russian abs. }: Arctic, v. 22, no. 1, p. 25-33, illus., 1969. 


Evidence of two late-Plicistocene glacial advances is exposed in Maybeso Creck val- 
Icey. A cemented ‘“‘younger” till with a shallow weathered zone directly overlies a 
thoroughly leached and partly oxidized “older” till. The younger till was deposited by 
a glaciation of regional extent representing the last major glacial advance of classical 
Wisconsin age in southeast Alaska. The older till may also represent a regional 
glaciation, tentatively correlated with an intermediate to carly-late Wisconsin age. 
Four recessional moraines in the valley record dying pulsations of the glaciation that 
deposited the younger till during the carly part of the late glacial interval preceding 
the Hypsithermal.— Author’s abstract 


Sweet, Walter C. See Gocbel, Edwin D. 02873 


02950 Sweet, Walter C.; Ethington, Raymond L.; Barnes, Christopher R. North American 
Middle and Upper Ordovician conodont faunas [abs. }: Geol. Soc. America Abs. with 
Programs 1969, pt. 6, North-Central Sec., p. 47-48, 1969. 


02951 Sweet, Walter C.; Bates, Robert L.; Maccini, John A. Audio-visual laboratory in in- 
troductory geology [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, 
North-Central Sec., p. 47, 1969. 


02952 Sweet, Walter C.; Mosher, L. Cameron; Clark, David L.; Collinson, James W.; 
Hasenmueller, Walter A. Conodont biostratigraphy of the Triassic [abs. ]: Geol. Soc. 
America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 48, 1969. 


Swift, Donald J. P. See Stanley, Daniel J. 07975 


02835 Swinchatt, J. P. Algal boring—A possible depth indicator in carbonate rocks and 
sediments: Geol. Soc. Amcrica Bull., v. 80, no. 7, p. 1391-1396, illus., 1969. 


Algal boring is abundant in shallow shelf carbonate scdiments from the Florida- 
Bahamas region, but comparatively rare in deeper shelf carbonates from the 
northern part of the Great Barrier Reef. Available evidence suggests an abrupt 
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decrease in abundance of algal boring in carbonate rocks at a depth of 60 feet. 
Should this relationship prove consistent, algal boring in ancient rocks, indicated 
possibly by “micrite envelopes” around carbonate grains, could provide depth infor- 
mation for environmental analysis. At present abundant algal boring indicates 
deposition at less than 120 feet, and probably less than 60 fect, provided sediment re- 
working is not involved.— Author's abstract 


ABSTRACTS 





Sykes, Lynn R. See Isacks, Bryan. 02676 


02828 Sylvester, Arthur G. A microfabric study of calcite, dolomite, and quartz around 


Papoose Flat pluton, California: Geol. Soc. America Bull., v. 80, no. 7, p. 1311-1327, 
illus., tables, 1969. 


Strain features in calcite, dolomite, and quartz in the contact aureole of the Papoose 
Flat pluton fall in the same stress system indicated by a conjugate system of strike-slip 
faults that developed late in the cooling history of the pluton. They are unrelated to 
the foliation and lineation that developed from stresses induced by intrusion of the 
pluton. The maximum compressive stress was horizontal and NNE.—RGY 


Tagg, A. R. See Hopkins, D. M. 02779 
Talley, Wilson K. See Teller, Edward. 07863 


07997 Talwani, Manik. A review of recent geophysical studies on mid-ocean ridges, in 


02671 


Selected papers from the Governor’s Conference on Oceanography, New York, 
1967: [Albany, N.Y., State Dept. Commerce, ], p. 52-71, illus. [1968]. 


The world-encircling nature of the midoceanic ridge system, and the confinement of 
carthquake epicenters to its crest are recognized. A world map locating the ridge 
system, and several profiles across it are included. The relation of large fracture 
zones to the ridge system is discussed. Magnetic studies show large anomalies as- 
sociated with the ridge crest, and seismic refraction studies show that all ocean basins 
have a very similar crustal structure, and that the crust under ridges is thinner. Gravi- 
ty measurements, used to complement seismic information, show the ridges nearly in 
isostatic balance. Under the ridge flanks there is conflict between seismic and gravity 
data. Measurement of heat flow, another technique used to study the ridge system, 
reveals high values along crests; these values have been a factor leading to the con- 
vection theory. —ESL 


Tanner, James T. See Ehmann, William D. 08044 
Tanner, Lloyd G. See Schultz, C. Bertrand. 02629 


Tanner, Lloyd G. A new rhinoceros from the Nebraska Miocene: Nebraska Univ. 
State Mus. Bull., v. 8, no. 6, p. 395-412, illus., tables, 1969. 


Menoceras marshlandensis, new, is determined from a nearly complete skull from the 
upper part of the Marshland Formation, Hemingford Group (Miocene) of Box Butte 
County, Nebr. The new species was probably derived from Menoceras arikarense, 
from the Agate Spring Quarries of Sioux County, Nebr. This new species provides ad- 
ditional evidence that the generic separation of Menoceras Troxell from Diceratheri- 
um Marsh is warranted, and these two genera lived side-by-side in the medial to late 
Miocene of the central Great Plains. Both stocks, each greatly modified, may have 
survived into the Pliocene.—from Author's abstract 


07745 Taylor, Edward M. Roadside geology—Santiam and McKenzie Pass highways, 


Oregon, in Andesite conference guidebook—Internat. Upper Mantle Proj. Sci. Rept. 
16-S: Oregon Dept. Geology and Mineral Industries Bull. 62, p. 3-33, illus., 1968. 


This road log includes some introductory remarks and directions for a field trip, 85 
miles in length, which begins at the junction of highways 20 and 126, travels south on 
126 between the Western and High Cascades to route 242 where it goes east across 
the High Cascades through McKenzie Pass to Sisters, then north and east through 
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Santiam Pass via route 22 and back to the starting point. Detailed descriptions of the 
volcanic geology enroute, photographs, and colored maps are included.—HRC 





Taylor, Robert J. See Nacci, Vito A. 07733 


08031 Taylor, S. R. Geochemistry of andesites, in Origin and distribution of the elements 
(L. H. Ahrens, editor): Oxford, England, and New York, Pergamon Press (Internat. 
Ser. Mons. Earth Sci., V. 30), p. 559-583, illus., tables, 1968. 
Data on major and minor element abundances of andesites based on analyses of sam- 077 
ples from New Zealand, Japan, Bougainville (Solomon Islands), and Fiji are tabu- 
lated, together with averages for granodiorite, granite, basalt, and oceanic tholeiite, 
and the distribution of about 40 trace elements is discussed with referenceto their sig- 
nificance for theories of andesite origin and crustal composition. The data indicate 
that the calc-alkalic andesites of orogenic regions formed from a primary magma 
derived from the mantle rather than by fractional crystallization from a parent basalt 
magma or by mixing or contamination of parent basalt magma with granitic or crustal 
material.—MS 


02940 Teeter, James W. The distribution and significance of Recent marine Ostracoda 
from British Honduras [abs.]: Geol. Soc. America Abs. with Programs 19639, pt. 6, 
North-Central Sec., p. 48-49, 1969. 


Teichert, Curt. See Fischer, Alfred G. 02769 0176 

07863 Teller, Edward; Talley, Wilson K.; Higgins, Gary H.; Johnson, Gerald W. The con- 
structive uses of nuclear explosives: New York, McGraw-Hill Book Co., 320 p., illus., 
tables, 1968. 


Unclassified results of research on constructive uses of nuclear explosives are sum- 
marized from an engineering standpoint. It is assumed that the reader is acquainted 
with elementary physics, chemistry, and mathematics but is not familiar with effects 
of nuclear explosions. Chapter headings are: the nuclear explosion; aspects of energy 
transfer; nuclear radiation; Plowshare tests and phenomenology of nuclear explo- 
sions; industrial uses of nuclear explosives—earth moving (canals, harbors, water- 
resource conservation and development, highway construction); other industrial 07 
uses of nuclear explosives—petroleum production, mining, chemical and power 
production; and scientific applications of nuclear explosions—neutron physics, 
geophysics (seismology, meteorology ), space physics (upper-atmosphere explosions, 
experiments in deep space ). -MCM 


Termier, Genevieve. See Termier, Henri. 07867 


07867 Termier, Henri; Termier, Genevieve. Biologie et écologie des premiers fossiles: 
Paris, Masson et Cie. (Colln. ‘“‘Les grands problémes de la biologie” Mon. 8), 213 p., 
illus., tables, 1968. 07 


This book for biologists is a synthesis and interpretation of what is known of the most 
ancient forms of life, an attempt to apply ecologic methods to paleontologic data. 
Within the framework of geologic history, origin and evolution of life is traced in 
terms of evolution of Earth environments capable of supporting life from Precambri- 
an time, when only the infralittoral zone was available, through the successive availa- 
bility of the bathyal and abyssal zones on the one hand, and the tidal, epicontinental, 
and continental zones on the other. Examples of paleobiotopes and their biocoenoses 
are described in chronological order; many of these examples are from rocks of 
North America.—VMJ 


02679 Thayer, T. P. Peridotite-gabbro complexes as keys to petrology of mid-oceanic 
ridges: Geol. Soc. America Bull., v. 80, no. 8, p. 1515-1522, illus., tables, 1969. 


Two suites of olivine-rich ultramafic and feldspathic rocks are present in the Mid- 
Atlantic Ridge, one with alkalic affinities and one similar to chromitite-bearing 
alpine peridotite-gabbro complexes. Association of fresh gneissic gabbro, some with 
quartz, with talcose serpentinite, amphibole schist, quartz diorite, and epidotic but 
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unsheared basalts along the Mid-Atlantic Ridge indicates presence of alpine-type 
rocks that occur normally in eugeosynclinal belts. Gabbro forms major parts of three 
widely separated ultramafic complexes which have been interpreted as slices of 
oceanic crust and upper mantle. If, as Dietz has suggested, peridotite and related 
rocks in eugeosynclines represent fragments of ocean rind formed along mid-oceanic 
ridges, and moved laterally by ocean-floor spreading, gabbro must be an essential 
constituent of the upper mantle.— from Author’s abstract 


07727 Theisen, J. G.; Boyd, W. C.; Crenshaw, B. M.; Haisler, J. B. Analysis and modeling 
of soils subjected to dynamic loading by aircraft landing gear, in International sym- 
posium on wave propagation and dynamic properties of carth materials, Al- 
buquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New Mexico Press, 
p. 335-348, illus., 1968. 


Tests are described that were used to determine soil dynamic properties pertinent to 
aircraft landing gear operations on unprepared terrain. Preliminary results indicate 
that soil drag and changes in field roughness are parameters which may significantly 
affect performance and capabilities of aircraft on substandard runways; current flota- 
tion formulas may need modifications to account for increases in roughness from re- 
peated passes; and some physical phenomena of soil dynamics may be explained by 
the theories presented here but further testing and analysis are needed to determine 
transient soil response to wheel loadings at high speed.— VSN 


07998 Thomas, Carroll. Vadose pisolites in the Guadalupe and Apache Mountains, west 
Texas, in Guadalupian facies, Apache Mountains area, west Texas—SEPM Permian 
Basin Sec., 1968 Field Trip, Symposium and Guidebook: Soc. Econ. Paleontologists 
and Mincralogists Permian Basin Scc. Pub. 68-11, p. 32-35, illus., 1968. 


In the writer’s opinion no convincing evidence has been presented to support an algal 
origin for the pisolites. Study of the physical characteristics, mineralogy, field rela- 
tionships, and interpreted environment of origin for pisolites in the Guadalupe and 
Apache Mountains suggest that they are formed by a weathering-soils process similar 
to that which forms caliche. Identification of vadose pisolites in a rock may be used 
as evidence for subacrial exposure of that rock.— from Author’s conclusions 


07962 Thomas, Ralph N. Tri-state underground gas storage, in Geology and petroleum 
roduction of the Illinois basin, a symposium—lIllinois and Indiana-Kentucky Geol. 
ocs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 271-274, illus., table, 1968. 


Types of reservoirs suitable for development of gas storage are: depleted gas or oil 
fields and aquifers, the first being the most desirable. Fields that originally contained 
gas are found in the Illinois basin, and aquifers are found on the rim or outside the 
basin. Types of storage reservoir are noted on a map with key numbers that refer to 
statistical data to be found in a table-—-MCM 


07999 Thompson, Berke L.; Long, Donald C. A controlled fill over sediments of ancient 
Lake Monongahela, in Highway Geology Symposium, 19th Ann., Morgantown, W. 
Va., 1968, Proc.: Morgantown, W. Va., West Virginia Geol. and Econ. Survey Circ. 
10, p. 35-53, illus., 1968. 


Pleistocene lake sediments in the Monongahela River valley are very susceptible to 
landslides if their equilibrium is disturbed. A detailed profile of the valley fill deposits 
was obtained by coring, and piezometers were used to determine pore-water pres- 
sures and settling actions as the fill material was placed across the valley. Time was 
utilized to Iet some of the fill compress the material before more fill was emplaced. 
The waiting period between increments of fill was increased as work progressed. At 
no time did the pore-water pressure, because of the settlement of the lake deposits, 
reach the severity predicted. Either the deposits were not as susceptible to consolida- 
tion as the lab tests predicted or the time for consolidation is much greater and the 
critical period has not yet been reached. —HRC 


Thompson, Thomas L. See Collinson, Charles. 02901 
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Thrailkill, John. See Beiter, David P. 02893 


02948 Thrailkill, John; Osolnik, Michael J.; Postley, Roger H. Calcite saturation relation- 
ships in a Kentucky limestone aquifer [abs. }: Geol. Soc. America Abs. with Programs 
1969, pt. 6, North-Central Sec., p. 49, 1969. 


Thurber, David L. See Mesolella, Kenneth J. 02694 


02949 Tillman, John R. On the age of the Olentangy Shale of central Ohio [abs. ]: Geol, 


Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 49, 1969. 
Tinch, D. H. See Schmidt, A. W. 07902 


Tipton, Merlin J.; Leap, Darrell I. Pre-Wisconsin glaciation as the builder of the 
Coteau des Prairies [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, 
North-Central Sec., p. 50, 1969. 


Todd, D. K. See Shahbazi, M. 08068 

Todd, R. G. See Bishop, S. W. 08006 

Todd, R. G. See Bishop, S. W. 08007 

Todd, R. G. See Bishop, S. W. 08008 

Todd, Robert G. See Wilde, Garner L. 07969 
Tourtelot, Elizabeth B. See Vine, James D. 02760 


Tremblay, L. P. Preliminary account of the Goulburn Group, Northwest Territo- 
ries, Canada: Canada Geol. Survey Paper 67-8, 37 p., illus., geol. map, 1968. 


The Goulburn Group outcrops over a 5,000 sq mi area (rugged and highly dissected 
with relief up to 1,500 fect) from cast of Bathurst Inlet to west of Contwoyto Lake, a 
distance of more than 100 miles. The rock succession (15,000 feet in the east to less 
than 3,000 feet in the west) has been subdivided into five conformable formations 
from bottom to top: Western River (argillite), Burnside River (pink quartzite), 
Peacock Hills (argillites), Kuuvik (dolomite and limestone), and Brown Sound (ar- 
gillites, siltstones, sandstones). The Group rests unconformably on Archean granites 
and gneisses dated at 2,490 m.y. and is overlain unconformably by the Tinney Cove 
Formation which is correlated with the Thelon Formation to the cast. It is not known 
if the Goulburn is cut by Hudsonian granite, but it is traversed by a gabbro sill and 
dikes.—from Author’s abstract 


Trescott, Peter C. See Wanless, Harold R. 02735 
Triandafilidis, George E. See New Mexico Univ. Dept. Civil Eng. 07811 


Tricart, J. Notes géomorphologiques sur la karstification en Barbade (Antilles): 
France Centre Recherches et Documentation Cartog. ct Geog. Mem. ct Doc. 1967, 
new scr., v. 4, p. 329-334, illus., 1968. 


Barbados is a tilted block made up of a substrate of geosynclinal formations overlain 
by Miocene and Quaternary coralline limestones and beach rock. It is noted for its 
ancient shorelines which record gradual emergence during the Quaternary, and for 
pronounced development of a notched sea cliff and associated littoral corrosion fea- 
tures. By contrast, karstification is very poorly developed, despite an ideal tropical 
humid climate, being limited to sinkholes localized in dry valleys of the plateau and 
on tops of the oldest raised benches, affecting only relatively compacted, diaclased 
rock. In general, the coral limestone and beach rock resist karstification by their 
macroporosity and lack of fissures, which permit very rapid infiltration of surface 
water without corrosion of the limestone.— VMJ 
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07708 True, Daniel G. A study of pore pressure propagation in sand, in International sym- 
posium on wave propagation and dynamic properties of earth materials, Al- 
buquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New Mexico Press, 

ns p. 541-544, illus., tables, 1968. 


A study was made of pore pressure in sand subjected to a blast overpressure. A 
column of soil was subjected to dynamic air pressures from above, and pore pressure 
and total soil pressure were monitored at various depths. The data indicate that at- 
I. tenuation of the pore pressure pulse transmission ratio at depth is increased by 
decreasing grain size (or permeability), decreasing saturation, and decreasing dura- 
tion of positive phase, and is virtually unaffected by magnitude of overpressure. 
Results of a theoretical study are in qualitative agreement with experimental findings, 
except regarding the effect of overpressure magnitude; quantitatively the findings are 
le not accurate. A set of axes has been developed upon which experimental results and 
5, data from other sources plot in a uniform curve.—Author’s abstract 


07808 Truesdale, William B.; Schwab, Ronald B. Soil strain gage instrumentation, in In- 
ternational symposium on wave propagation and dynamic properties of earth materi- 
als, Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New Mexico 
Press, p. 931-941, illus., table, 1968. 


Soil strain gage instrumentation was developed for the measurement of static and 
dynamic strains in soil both for laboratory and field applications. The strain sensor 
consists of two mechanically uncoupled flat-coil disks which are embedded in the soil 
in near parallel and concentric orientation. The remainder of the gage comprises an 
identical set of coils positioned external to the soil as a standard reference; specially 
designed electronic driving, amplifying, and recording circuitry; and a precision 
micrometer coil mount. This paper describes the gage hardware developed, discusses 
its advantages and limitations, and presents typical results from several research 
studies on which it has been used. — Authors’ abstract 


Tumialan, P. H. See Hagni, Richard D. 02794 


08037 Turekian, Karl K. The composition of the crust, in Origin and distribution of the 
clements (L. H. Ahrens, cditor): Oxford, England, and New York, Pergamon Press 
(Internat. Ser. Mons. Earth Sci., V. 30), p. 549-557, illus., tables, 1968. 


Estimated compositions of the continental crust based on material balance and on 
the balance of the rare carth composition of granites and basalts compared to shales 
are critically evaluated, and their use is discouraged, particularly the use of maximum 
and minimum values from the compilations for cach clement in cach rock type. 
Present data indicate that oxygen is added to the upper mantle by injection of ox- 
idized sediments and that the upper mantle and the sedimentary and crystalline crust 
all form parts of a cyclic model.—MS 


08023 Turner, G. The distribution of potassium and argon in chondrites, in Origin and 
distribution of the clements (L. H. Ahrens, editor): Oxford, England, and New York, 
Pergamon Press (Internat. Ser. Mons. Earth Sci., V. 30), p. 387-398, illus., 1968. 


The purpose of the paper is to describe a method of dating events which have led to a 
redistribution of potassium and argon in metcorites (and other rock samples). A 
theoretical treatment is given for the special case of redistribution by thermal diffu- 
sion since this is most relevant to meteorites. The effect of grain size distribution is 
considered and a comparison made with the few experimental results available. 
— Author’s abstract 


02911 Udias, Agustin; Baumann, Dieter. A computer program for focal mechanism deter- 
mination combining P and S wave data: Seismol. Soc. America Bull., v. 59, no. 2, p. 
503-519, illus., tables, 1969 


A computer program has been developed to find the orientation of a double couple 
source model for the mechanism of an carthquake which best satisfies the data from 
P and S waves. The relationship between the two axes of the solution given by the 
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equations for the polarization angle of S is used in order to rapidly find the orienta. 
tion of the source model for which a total error valuc involving the error of § and P 
data is a minimum. The program gives best results for data from homogeneous instry. 
ments of similar period range. Solutions for three earthquakes, selected because of 
the orientation of the source, are presented and the reliability of their solutions under 
ideal conditions is discussed.— Authors’ summary 


02942 Upchurch, Sam B. Discriminant function analysis of carbonate strand-line sedi. 
ment [abs. }: Geol. Soc. America Abs. with Programs 1969, pt. 6, north-Central Sec,, 
p. 50, 1969. 


07940 Upp, J. E., Jr. Reed City field, in Symposium on Michigan oil and gas fields; 
[Lansing, Mich.] Michigan Basin Geol. Soc., p. 149-160, illus., 1968. 


07942 Upp, J. E., Jr. Six Lakes field, in Symposium on Michigan oil and gas fields: 
{Lansing, Mich. ] Michigan Basin Geol. Soc., p. 169-172, illus., 1968. 


08038 Urey, Harold C. The problem of elemental abundances, in Origin and distribution 
of the clements (L. H. Ahrens, editor): Oxford, England, and New York, Pergamon 
Press (Internat. Ser. Mons. Earth Sci., V. 30), p. 247-253, 1968. 


A review of the evidence shows that ncither type I nor type II carbonaceous chon- 
drites, nor any other meteorites, are primitive nonvolatile solar material. The data in- 
dicate origin of the Orgucil and other meteorites in shallow waters of a pool, lake, or 
sea on a planctary body, possibly the Moon.—MS 


02719 U.S. Geological Survey. Acromagnetic map of the McNair-Grand Portage area, 
northeastern Minnesota: U.S. Geol. Survey Geophys. Inv. Map GP-639, scale 
1:125,000, 1969. 


02720 U.S. Geological Survey. Acromagnetic strip map across the central Sierra Nevada, 
California: U.S. Geol. Survey Geophys. Inv. Map GP-657, scale 1:125,000, 1969. 


02721 U.S. Geological Survey. Aeromagnctic map of the Mt. Toby quadrangle and part of 
the Greenfield quadrangle, Franklin and Hampshire Counties, Massachusetts: U.S. 
Geol. Survey Geophys. Inv. Map GP-660, scale 1:24,000, 1969. 


02722 U.S. Geological Survey. Acromagnetic map of the Shrewsbury quadrangle, Wor- 
cester County, Massachusetts: U.S. Geol. Survey Geophys. Inv. Map GP-672, scale 
1:24,000, 1969. 


02723 U.S. Geological Survey. Acromagnctic map of the Marlboro quadrangle, Middlesex 
and Worcester Counties, Massachusetts: U.S. Geol. Survey Geophys. Inv. Map GP- 
673, scale 1:24,000, 1969. 


02724 U.S. Geological Survey. Acromagnetic map of the Framingham quadrangle, Mid- 
dlesex and Worcester Counties, Massachusetts: U.S. Geol. Survey Geophys. Inv. 
Map GP-674, scale 1:24,000, 1969. 


02725 U.S. Geological Survey. Acromagnetic map of the Natick quadrangle, Middlesex 
and Norfolk Counties, Massachusetts: U.S. Geol. Survey Geophys. Inv. Map GP-675, 
scale 1:24,000,-1969. 


02726 U.S. Geological Survey. Acromagnetic map of the Newton quadrangle, Middlesex, 
Norfolk, and Suffolk Counties, Massachusetts: U.S. Geol. Survey Geophys. Inv. Map 
GP-676, scale 1:24,000, 1969. 


02727 U.S. Geological Survey. Acromagnctic map of the Boston South quadrangle, Mid- 
dlesex, Norfolk, and Suffolk Counties, Massachusetts: U.S. Geol. Survey Geophys. 
Inv. Map GP-677, scale 1:24,000, 1969. 


02728 U.S. Geological Survey. Acromagnetic map of the Hull quadrangle, Suffolk, Nor- 
folk, and Plymouth Counties, Massachusetts: U.S. Geol. Survey Geophys. Inv. Map 
GP-678, scale 1:24,000, 1969. 
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02729 ~U.S S. Geological Survey. Acromagnetic map of the Nantasket quadrangle, Suffolk, 


Norfolk, and Plymouth Counties, Massachusetts: U.S. Geol. Survey Geophys. Inv. 
Map GP-679, scale 1:24,000, 1969. 


02754 U.S. Geological Survey. Aeromagnetic map of the Colebrook-Umbagog Lake area, 


New Hampshire and Vermont: U.S. Geol. Survey Geophys. Inv. Map GP-655, scale 
1:62,500, 1969. 


07917 U.S.Natl. Aeronaut. and Space Adm. (Sci. and Tech. Inf. Div.). Earth photographs 


from Gemini VI through XII: U.S. Natl. Aeronautics and Space Adm. Spec. Pub. 
171, 327 p., illus., tables, 1968. 


This is a companion volume to Earth photographs from Gemini Ill, IV, and V, issued 
in 1967 as Spec. Pub. 129 in the same serics. In these seven flights, the spacecraft 
orbited Earth 421 times and the astronauts took |,900 color photographs. Selected 
pictures are arranged geographically, divided into nine groups corresponding to the 
way the Earth is often divided in an atlas. The captions call attention to geological 
features. The variety of scientific experiments included in the Gemini program is 
tabulated. The first 16 pictures cover eastern Florida and the West Indies, several in- 
clude the western end of the Hawaiian chain, 23 are devoted to Mexico, and 28 cover 
the southern coast of the United States. All photographs taken are listed. —ESL 


Uyeno, T. T. See Klapper, Gilbert. 02860 


Vagners, Uldis J. See Dreimanis, Alcksis. 02888 


02826 Valentine, James W.; Veeh, H. Herbert. Radiomctric ages of Pleistocene terraces 


from San Nicolas Island, California: Geol. Soc. America Bull., v. 80, no. 7, p. 1415- 
1418, table, 1969. 


The ages of coral skeletons from three localities on San Nicolas Island, California, 
have been estimated by uranium scries methods. Two localities are on a low terrace 
and their radiometric ages of 120,000 + 20,000 and > 120,000 years B.P. suggest that 
this terrace is roughly contemporaneous with the Palos Verdes sand and correlative 
mainland terraces. One locality from a high terrace that contains an extinct faunal 
clement yiclded a significantly older age ( >200,000 years B.P.).—Authors’ abstract 


02774 Valentine, K. W. G.; Millette, J. F. G. Significant particle size variation and 


weathering in orthic podzol profiles: Jour. Soil Sci., v. 20, no. 1, p. 11-22, tables, 
1969. 


Physical analyses of 15 orthic podzols of southeastern Quebec showed that the extent 
of breakdown of gravel, sand, and silt and the accumulation of clay was dependent on 
porosity of the parent material and type of rocks in the gravel. There was no clay ac- 
cumulation in the B horizon when results were expressed on a percentage weight per 
unit volume basis. The sand was fractionated into five grades. The specific gravity of 
the gravel was smaller than that of any sand fraction and that of the sand increased 
towards the finer fractions. The specific gravity of the gravel also increased down the 
profile; that of the sand did not. These changes were also related to the type of parent 
material. A value for each horizon, calculated as sand/gravel + silt/sand + clay/silt, 
was used as an index of weathering to show the degree of weathering intensity.— from 
Authors’ abstract 


02742 vanAndel, Tjeerd H.; Komar, Paul D. Ponded scdiments of the Mid-Atlantic Ridge 


between 22° and 23° North latitude: Geol. Soc. America Bull., v. 80, no. 7, p. 1163- 
1190, illus., tables, 1969. 


Sediments from two valleys near lat 22° N. on the flanks of the Mid-Atlantic Ridge 
are turbidity current deposits derived from calcareous pelagic deposits mantling the 
surrounding hills; turbidite sequences show features explainable by assuming re- 
peated current rebound from pond walls. A theoretical model for flow of these cur- 
rents agrees well with density, thickness, and composition parameters derived from 
the deposits. Adjacent valleys, separated by divides, contain independent sedimenta- 
tion units. Good correlation exists between volume of sediment in cach valley and 
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size of surrounding hill area. More than 9 m of late Quaternary sediment have been 
found. Earthquake activity, accompanying recent faulting and uplift of the valleys, 
may have initiated the turbidity currents responsible for the present rapid deposi- 
tion.—from Authors’ abstract 


07918 VanLandingham, Sam L. Catalogue of the fossil and Recent genera and species of 


diatoms and their synonyms (a revision of F. W. Mills’ ‘An index to the genera and 
species of the Diatomaceae and their synonyms,” [1933-35])—Pt. 2, Bacteriastrum 
through Coscinodiscus: Lehre, Germany, Verlag von J. Cramer, p. 494-1086, 1968. 


The present catalog purposes to cover as completely as possible all taxonomic entries 
of diatoms through 1964. F. W. Mills’ index, which covers approximately the years 
1786 through 1934 and contains more than 60,000 entries is thoroughly revised, with 
correction of many errors, completion of references and synonymy, and reinterpreta- 
tion of the taxonomy in accordance with modern concepts of what constitutes a 
diatom species. In addition, the present catalog contains: many cntries prior to 1934 
omitted by Mills; all entrics introduced from 1934 through 1964, including new 
names introduced by VanLandingham for the first time in this work. The first volume 
(ibid., Pt. 1) was published in 1967; others will appear in succeeding years. Each part 
has its own complete bibliographic reference list. —VMJ 


VanNort, S. D. See Chace, F. M. 02802 

Varnedoe, William W., Jr. See Jones, Walter B. 07905 
Veeh, H. Herbert. See Valentine, James W. 02826 
Vestine, E. H. See Ball, R. H. 02777 


07709 Vey, Eben; Strauss, Lawrence V. Stress-strain relationships in clay due to propagat- 


ing stress waves, in International symposium on wave propagation and dynamic pro- 
perties of carth materials, Albuqucrque, N. Mex., 1967, Proc.: Albuquerque, N. 
Mex., Univ. New Mexico Press, p. 575-585, illus., tables, 1968. 


Experiments were conducted on triaxial specimens of kaolin clay to measure stress- 
strain relations of the soil under loading produced by a stress wave propagating 
through the specimen. Stress and strain gages were embedded in the specimen at in- 
tervals along the length, and stress- and strain-time histories recorded as the stress 
wave propagated through the specimen. It was found that the initial tangent modulus 
E measured by the gage method was one-half to one-quarter the modulus given by 
the equation E=pC? in which velocity was computed from time of arrival data. Com- 
pared with static triaxial tests, the stress-wave method gave valucs of E more than an 
order of magnitude greater. A theoretical model of the Voight-Kelvin type was con- 
structed to represent the loading stress-strain curve obtained by the gage method. 
—from Authors’ abstract 


Vincent, James K. See Reynolds, Doug. 07850 


Vincent, James K. See Reynolds, Doug. 07956 


02760 Vine, James D.; Tourtelot, Elizabeth B. Geochemistry of metal-rich black shale 


deposits [abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 5, Rocky Mtn. 
Sec., p. 85, 1969. 


07823 Viswanathan, S.; Sims, Paul K. An investigation of rocks of possible Coutchiching 


age, Walberg Creck area, St. Louis County, Minnesota [abs.], in Inst. Lake Superior 
Geology, 14th Ann., 1968, Tech. Sess. Abs.: Superior, Wis., Wisconsin State Univ., 
p. 24-25, 1968. 


Vita-Finzi, Claudio. See Smalley, lan J. 02675 


08025 Volborth, Alexis. On the distribution and role of oxygen in the geochemistry of the 


Earth’s crust, in Origin and distribution of the clements (L. H. Ahrens, editor): Ox- 
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en ford, England, and New York, Pergamon Press (Internat. Ser. Mons. Earth Sci., V. 
ys, 30), p. 825-853, illus., tables; discussion, p. 853-854, 1968. 
si- 
Results of recent research on oxygen as a major constituent of the Earth’s crust, ox- 
ygen fugacities in magmatic and mctamorphic processes, and other facets of the 
of geochemistry of oxygen are reviewed. Data on abundances arc reported, and particu- 
nd lar reference is made to petrologic problems and the distribution or fractionation of 
m oxygen isotopes in the lithosphere.—MS 
VonGonten, W. D. See Osoba, J. S. 02596 
es 
rs Wachowski, A. See Costantino, C. J. 07738 
th 
a: Waite, William P. See Rouse, John Wilson, Jr. 02659 
a 
4 Walker, David. See Powell, J. L.02655 
WwW 
“ Walker, Myr V. See Miller, Halsey W. 07787 
rt 
Walstrom, J. E. See Schouler, A. B. 02593 
07910 Walther, H. C. Saturation from logs—Laboratory measurements of logging 
parameters: Jour. Petroleum Technology, v. 20, no. 3, p. 251-258, illus., tables, 
1968. 
While logs provide the only in situ measurement of water saturation, the measure- 
ment is not direct. Calculated saturation depends upon the value assumed for the 
saturation exponent n. The literature furnishes evidence that n varies and that it de- 
pends upon type of rock and fluids, wettability, confining pressure, etc. Hence, a 
- laboratory technique was developed for measuring m and n under a confining pres- 
sure and at formation temperature. The technique involves mounting a sample in a 
Hassler-type slecve, using an oil-brine flow system and making two- and four-ele- 
ctrode measurements. Results of measurements on Frio, Miocene, and Berea sand- 
stones, and Cretaceous limestones are presented with applications to log analysis. 
- —Author’s abstract 
g 
- 07913 Wang, Chao-Siang. Continental terrace—Its initiation, growth, and destruction: 
$ Acta Geol. Taiwanica, no. 12, p. 59-74, illus., 1968. 
) 
y Sea-level fluctuation is solely responsible for formation of the continental terrace 


although such factors as crustal instability, rate of sediment supply, water turbulence, 
1 reef growth, subaerial processes and the like add complexities. Continental margins 
may be potential areas of sedimentation with thick prisms of prograding sediments 
such as those of the Gulf of Mexico, North American Atlantic, and the Costa de 
Nayarit of Mexico. There is also an crosional type, typified by the California cro- 
sional terrace, as well as the Western Pacific composite terrace type with a narrow in- 
sular crosional terrace on the margin and a wide depositional terrace on the inner 
part, often crowned with island festoons. The continental terrace has been a normal 
part of the continental regime throughout geologic history.— VSN 


Wang, F. See Hopkins, D. M. 02779 


08033 Wéanke, H. Radiogenic and cosmic-ray exposure ages of meteorites, their orbits and 
parent bodies, in Origin and distribution of the elements (L. H. Ahrens, editor): Ox- 
ford, England, and New York, Pergamon Press (Internat. Ser. Mons. Earth Sci., V. 
30), p. 411-421, illus., 1968. 


The distribution of exposure and gas-retention ages of H- and L-group chondrites in- 
dicates that formation of the meteorites took place in more than one event, although 
the number of major events was probably small, and that the chondrites represent 
material from surface layers of two different parent bodies (Moon and Mars). The 
source of the unfractionated component of carbonaceous chondrites may be accu- 
mulated solar wind particles. —MS 
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02735 Wanless, Harold R.; Baroffio, James R.; Trescott, Peter C. Conditions of deposition 
of Pennsylvanian coal beds, in Environments of coal deposition—Geol. Soc. Amer. 
ica, Coal Geology Div., Ann. Mtg., 1964, Symposium: Geol. Soc. America Spec. 
Paper 114, p. 105-142, illus., 1969. 


Studies of distribution and character of Pennsylvanian coals have shown that their 
accumulation resulted from the following cnvironmental patterns: (1) building of 
widespread delta; (2) unfilled channels cither of alluvial streams or unfilled delta dis. 
tributary channels; (3) accumulation in cstuaries prior to drowning; (4) deposition 
on narrow coastal strips; (5) local accumulation in a lagoon behind an offshore barri- 
er; (6) local accumulation in a cut-off meander of a stream, with clastic Partings and 
no underclay; (7) a plain exposed following abrupt marine regression; (8) a level 
depositional plain formed by burial of pre-Pennsylvanian topographic irregularities, 
Examples of cach are given.—KAF 


Ward, John R. See Bayne, Charles K. 02668 


02718 Warner, Jeffrey; Al-Mishwt, Ali. Variations of the basal spacing of muscovite with 


metamorphic grade in southeastern Pennsylvania: Pennsylvania Acad. Sci. Proc. 
1968, v. 42, p. 193-202, illus., tables, 1969. 


The basal spacing was determined for 75 muscovites from southeast of Coatesville, 
and of 57 muscovites along Muddy Creck southeast of York. Correlations with 
metamorphic grade are: sub-garnet zonc, d = 9.980-9.939; garnet and staurolite 
zones, d = 9.963-9.913; and sillimanite zone, d= 9.955-9.977. Assuming variation in 
the basal spacing is due to muscovite-paragonite solid solution, the calculated com- 
positions (in mole percent paragonite ) of the muscovites are, respectively: 12-26, 19- 
30, and 31-13. Temperatures and pressures of metamorphism are deduced from 
these values.— Authors’ abstract 


Warren, C. G. See Granger, H.C. 02791 


07766 Warren, Harry V.; Delavault, R. E.; Barakso, J. The arsenic content of Douglas Fir 


as a guide to some gold, silver, and base metal deposits: Canadian Mining and Metall. 
Bull., v. 61, no. 675, p. 860-866, tables, 1968; Canadian Inst. Mining and Metallurgy 
Trans., 1968, v. 71, p. 205-211, tables, 1968. 


Douglas Fir can be used as a geochemical prospecting tool because of its propensity 
for absorption of arsenic and its widespread distribution from Colorado to the Pacific 
Occan and from Mexico to southern British Columbia. The tree commonly contains 
from 10 to 100 times more arsenic than any other of the associated trees or plants. 
Results from various mineralized and nonmincralized areas show that 500 to 1,000 
ppm arsenic in ash of first-year Douglas Fir twigs must be considered anomalous. Ex- 
amples are cited from the Bridge River district, British Columbia, of the use of ar- 
senic in Douglas Fir ash as a guide to gold quartz veins and other metals.— VSN 


Wasserburg, G. J. See Burnett, D. S. 08032 
Waters, Aaron C. See Higgins, Michacl W. 07741 


02656 Watkinson, David H.; Wyllie, Peter J. Phase equilibrium studies bearing on the 


limestone-assimilation hypothesis: Geol. Soc. America Bull., v. 80, no. 8, p. 1565- 
1576, illus., tables, 1969. 


Conclusions are presented that were derived from experimental studies on the feasi- 
bility of the hypothesis that explains alkalic igneous rocks by limestone assimilation. 
Study of the phase relations in part of the join NaAISi;0,-CaCO,Ca(OH ),-H,0 at I- 
kb, 600°C to 1100°C, leads to the conclusion that a feldspathic melt cannot be suffi- 
ciently desilicated to yicld nepheline without the assimilation of at least 20 weight 
percent of limestone. The questionable availability of super heat and the forced 
crystallization of the magma as assimilation proceeds would inhibit the development 
of large volumes of alkalic silica unsaturated magma, although the local development 
of alkalic rocks in reaction zones at limestone contacts is to be expected.—RGY 


Watson, K. D. See Brookins, D. G. 02682 
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02598 Waxman, M. H.; Smits, L. J. M. Electrical conductivities in oil-bearing shaly sands: 
Soc. Petroleum Enginecrs A.I.M.E. Trans., v. 243 (pt. 2), p. 107-122, illus., tables, 
reprinted 1969; originally published 1968. 


This paper was published originally in Soc. Petroleum Engincers Jour., v. 8, no. 2, p. 
107-122, 1968. See Abstracts of North American Geology for December 1968. 
—MCM 


Webb, J. S. See Nichol, lan. 02796 
Webb, S. David. See Hirschfeld, Sue E. 08054 


07838 Webb, Wilton H. Dale Consolidated field, Hamilton and Saline Counties, Illinois, in 
Geology and petroleum production of the Illinois basin, a symposium—Illinois and 
Indiana-Kentucky Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 85-89, 
illus., table, 1968. 


02753 Webster, G. D. Chester through Derry conodonts and stratigraphy of northern 
Clark and southern Lincoln Counties, Nevada: Calif. Univ. Pubs. Geol. Sci., v. 79, 
121 p., illus., 1969. 


Parts or all of four formations, the Battleship Wash, Indian Springs, Bird Spring, and 
Chainman Shale, along with their fossil faunas were studied. The Indian Springs and 
Bird Spring formations are recognizable throughout the area and cach is subdivided 
into four informal units; the Battleship Wash, in the south, is partially equivalent to 
the Chainman to the north. Conodonts are abundant throughout the section, and two 
faunal zones are proposed, the Gnathodus girtyi simplex Zone of middle and late 
Chester age and the Streptognathodus noduliferus-Idiognathoides convexus Zone of 
carly and middle Morrow age. The fusuline zones of Millerella and Profusulina are 
also recognized. Thirty-cight species (of which three are new) of conodonts are 
described and illustrated.—from Author's abstract 


Webster, G. D. See Lanc, H. Richard. 02862 
Weertman, J. See Nobles, L. H. 02933 
Weiblen, Paul W. See Hooke, Roger LcB. 02695 


07778 Weimer, Robert J. New programs in geology and geological engineering at Mines: 
Mincs Mag., v. 58, no. 5, p. 11-14, 1968. 


Changes in undergraduate and graduate geology curricula during the last three years 
at the Colorado School of Mines are reviewed.—KAF 


02807 Weir, Gordon W. Gcologic map of the Paint Lick quadrangle, cast-central Ken- 
tucky: U.S. Geol. Survey Geol. Quad. Map GQ-800, scale 1:24,000, section, text, 
1969. 


None of the Cambrian to Ordovician rocks tested in the Paint Lick quadrangle have 
yielded commercial quantities of oil or gas. Limestone for local needs has been quar- 
ried from the Calloway Creek Limestone, Ashlock Formation, Brassficld Dolomite, 
and New Albany Shale. Barite occurs sporadically near faults in limestone and 
dolomite. Shale usable for brick and tile is available in the lower part of the Nancy 
Member of the Borden Formation and in the Crab Orchard Formation.—MCM 


02943 Weis, Leonard W.; Schwartz, Leander J. Interdisciplinary honors program in in- 
troductory geology and biology [abs. ]: Geol. Soc. America Abs. with Programs 1969, 
pt. 6, North-Central Sec., p. 51, 1969. 


Weiss, Richard A. See Heller, Lyman W. 07739 
07922 Welder, George E. Ground-water reconnaissance of the Green River basin, 


southwestern Wyoming: U.S. Geol. Survey Hydrol Inv. Atlas HA-290, 2 sheets, scale 
1:250,000, separate text, 1968. 
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Sheet | is a geologic map that includes hydrogcologic data; sheet 2 includes inset 
maps showing (1) configuration of water table of the East Fork River area, (2) 
streamflow, reservoir capacities, and irrigated lands, and (3) generalized areas of 
specific conductance of ground water; a generalized section of the formations 
(Precambrian to Recent) that indicates lithology and distribution, and ground-water 
possibilities; and a table of chemical analyses of water from wells and springs. The 
unconfined aquifers are generally unconsolidated Quaternary deposits; artesian 
aquifers are confined by relatively impermeable rocks. Maximum yields of wells 
probably range from about 1-500 gpm, but yields of most range from 10-100 gpm. 
Quality of ground water ranges from very poor to excellent. -MCM 


Wells, J. C. See Schouler, A. B. 02593 


02813 Welte, Dietrich H. C'’/C" isotope ratios of individual n-paraffins and the implica- 


tion of their origin: Naturwissenschaften, v. 56, no. 3, p. 133-134, illus., 1969. 


A method has been developed for detemining C-13/C-12 ratios of individual mem- 
bers of a homologous scrics. This paper reports its successful use for determining the 
carbon isotopic composition of individual n-paraffins with 17 to 33 carbon atoms, 
isolated from an Eocene crude oil from Utah. Details of sample preparation and 
analytical procedures have been reported elsewhere. The minimums in the carbon 
isotope distribution curve of the individual n-paraffins represent those homologues 
which bear a more direct structural relationship to their biological precursors. The 
analytica! principle can be applied to a wide variety of problems, such as unraveling 
geochemical and biochemical reaction mechanisms and elucidating the pathways of 
formation of organic chemicals.—DBV 


Werner, Frank H. See Keller, M. Dean. 07731 


Wertz, J. B. Fracture intersections and domes—Exploration guides in southern 
Arizona [abs. ]: Econ. Geology, v. 64, no. 1, p. 116-117, 1969. 


West, Robert E. See Ellis, Michael J. 02738 
Westgate, John A. See Ramsden, John. 02849 


08034 Wetherill, George W. Dynamical studies of asteroidal and cometary orbits and their 


rclation to the origin of metcorites, in Origin and distribution of the clements (L. H. 
Ahrens, cditor): Oxford, England, and New York, Pergamon Press (Internat. Scr. 
Mons. Earth Sci., V. 30), p. 423-443, illus., tables, 1968. 


Quantitative evaluation of Apollo (Earth-crossing) asteroids, the surface of the 
Moon, and comets as possible sources of meteorites shows that no type of body 
within the solar system completely satisfies the requirements for the parent body of 
cither stone or iron metcorites.—MS 

Wetzel, Richard A. See Hampton, Delon. 07730 

Wharton, Lawrence C. See Small, James B. 02623 


Wheat, D. E. See Ropes, L. H. 02737 


02647 Whelan, J. A. Gcochronology of some Utah rocks, in Guidebook of northern Utah: 


Utah Geol. and Mincralog. Survey Bull. 82, p. 97-104, tables, 1969. 


The results of five years of lead-alpha dating at the University of Utah are sum- 
marized. The laboratory of the University of Arizona reports K-Ar dates, and the 
University of Minnesota laboratory reports Rb-Sr dates. Precambrian rocks from 
various locations in Utah are included in the tables. Also the beryllium mincralization 
of the Great Basin is dated by the K-Ar method, and the results are included in tables. 
The ages vary from 8 to about 30 m.y.; the beryllium is always associated with 
younger rocks whereas the base-metal mineralization is always older.—HRC 


02810 White, C. G. A rock drillability index: Colorado School Mines Quart., v. 64, no. 2, 


92 p., illus., tables, 1969. 
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The rock drillability index proposed in this paper incorporates the three major 
drilling systems—rotary, percussive, and rotary-percussive—and considers the 
complete range of rock types from the very soft, highly altered rocks to the extremely 
hard taconites. The drillability index is based on the penetration rate achieved by a 
3/4-inch diameter bit drilling a hole 4 in. deep. A rock abrasive index is also 
proposed, and is based on the change in area of the bit cutting-edge profile. Drillabili- 
ty and abrasive indices have becn determined for 98 rock types. Physical properties 
of these rock types have been obtained in order to ascertain any correlations between 
the drillability indices and these properties.— from Author’s abstract 
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02944 White, George W. Thickness of Wisconsinan tills in Grand River and Killbuck lobes 


[abs.]: Geol. Soc. America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 
51, 1969. 


02806 White, Robert M. Geophysical data management— Why, and how,: Computers and 


Automation, v. 18, no. 4, p. 20-23, 1969. 


ESSA has established, as one of five major components, an Environmental Data Ser- 
vice. Data management has come to be a catchall term; a line of distinction should be 
drawn between primary and secondary systems. Geophysical data archival and 
retrieval systems are secondary because they consist of information gathered for a 
multitude of primary purposes. Lack of control over input and output is a problem in 
that the efficiency of the system is not its main purpose. Weaknesses in the present 
systems as shown by the Weather Data System are discussed. Another major problem 
is determining user needs in terms of cost. The value of data and cost of lack of infor- 
mation are considered, using present marine data as an example.—ESL 


White, W. H. See Sinclair, A. J. 07888 
White, William B. See Deike, George H., 3d. 07878 
Whitman, Walter W. See Porter, Chris R. 02689 


Whitten, Charles A. An cvaluation of the geodetic and photogrammetric surveys, 
in The Prince William Sound, Alaska, earthquake of 1964 and aftershocks, V. 3: U.S. 
Coast and Geod. Survey Pub. 10-3, p. 1-4, 1969. 


Wherever any of the established triangulation networks in the vicinity of Prince Wil- 
liam Sound were reobserved, there was evidence of change. Outwardly, the evidence 
is indistinct. The mountains north of the Matanuska River and the Aleutian range are 
geodctically stable. The Chugach and Kenai Mountains, and those of the Sound, 
shifted southward, slightly for those in the north, and up to 15 m for those in the 
south. Ushagat, Afognak, and Kodiak Islands have shifted eastward and southward. If 
there was any movement west of Kenai Peninsula and south along the Cook Inlet, it 
was negligible. The uplifting movement was great and varied. Tide references and 
precise leveling show a maximum of 15 m for the sea floor south of Montague Island, 
in the area of maximum horizontal movement. The model resulting conforms to the 
gravity model.—HRC 


Whitten, E. H. Timothy. See Beckman, Walter A., Jr. 02662 


07894 Wiedmann, Jost. Evolucion y clasificacion de los amonites del Cretacico [with 


English and German abs.]: Santander Univ. Indus. Bol. Geologia, no. 24, p. 23- 
49, illus., 1968. 


Taxonomy and evolution of Cretaceous ammonites are discussed in the light of stu- 
dies during the past decade. An attempt is made to demonstrate that taxonomy based 
on descriptive morphology, as is done in many parts of the volume of the “Treatise 
on invertebrate paleontology” on Ammonoidea (Arkell and others, 1957) can only 
result in artificial systematics. A natural system can be based only on detailed 
morphogenetic methods, as used by Wiedmann (1962-66) and O. H. Schindewolf 
(1951, 1961-66) in studies of Jurassic and Cretaceous ammonites, these methods are 
based on study of the ontogeny of the suture and shell.—VMJ 


Wier, Charles E. See Khawaja, Ikram U. 02859 
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07969 Wilde, Garner L.; Todd, Robert G. Guadalupian biostratigraphic relationships and 
sedimentation in the Apache Mountain region, west Texas, in Guadalupian facies 
Apache Mountains area, west Texas—SEPM Permian Basin Sec., 1968 Field Trip, 
Symposium and Guidebook: Soc. Econ. Paleontologists and Mineralogists Permian 
Basin Sec. Pub. 68-11, p. 10-31, illus., 1968. 







































Various exposures of the Cutoff Formation are lateral equivalents to each other and, 
in turn, can be correlated into the subsurface. The Cutoff is earliest Guadalupian in 
age and equivalent to portions of Brushy Canyon, lower San Andres, Glorieta, and 
lower Word (Road Canyon) formations. The major part of Brushy Canyon Forma- 
tion is correlated with Glorieta-San Andres formations, Cherry Canyon Sandstone 
Tongue with upper San Andres Formation, and Munn Formation of the Apache Mts, 
with Queen-Grayburg, Goat Seep reef, Getaway Bank, and Cherry Canyon Forma- 
tions. Late Guadalupian (Capitanian) rocks of the Apache Mts. are similar to 
equivalent units in the Guadalupe Mts. Capitan reef exposures in the Apaches, how- 
ever, display considerably more vadose silt, and are more strongly dolomitized, in- 
dicating longer periods of exposure(,).— from Authors’ summary 


Wildeman, Thomas R. See Haskin, Larry A. 08027 
Wilding, L. P. See Khangarot, A. S. 02858 
Wilding, L. P. See Hall, G. F. 02877 


02945 Wilding, L. P.; Drees, L. R.; Smeck, N. E.; Hall, G. F. Clay mineral and elemental 
composition of Wisconsin-age till deposits in west-central Ohio [abs.]: Geol. Soc. 
America Abs. with Programs 1969, pt. 6, North-Central Sec., p. 52, 1969. 


07746 Williams, Howel; Goles, Gordon. Volume of the Mazama ash-fall and the origin of 
Crater Lake caldera, in Andesite conference guidebook—lInternat. Upper Mantle 
Proj. Sci. Rept. 16-S: Oregon Dept. Geology and Mineral Industries Bull. 62, p. 37- 
41, illus., 1968. 


The recognition of Mazama Ash at Mt. Rainier (2 inches) and at Jesmond (0.2 
inches) in British Columbia permits calculations of volume based on exponential 
curves from least squares calculation of differential volumes in an arcuate segment. 
The volume of material blown from Mazama before its collapse was: preliminary ash- 
fall, 7 to 9 cu miles; glowing avalanche deposits, 6 to 8 cu miles; and final ash-fall, 
0.25 cu miles. The total volume of pumice, glass, and lithic fragments was 8-14 cu 
miles. About 15 cu miles of the original cone foundered to form the present Crater 
Lake. Since the collapse volume is greater than the blown out volume, some of the 
magma in the original chamber must have been withdrawn and not erupted.—HRC 


067904 Williams, Roy E. Ground-water flow systems and the origin of evaporite deposits: 
idaho Bur. Mines and Geology Pamph. 141, 15 p., illus., 1968. 


Theory on which analysis of ground-water flow systems is based may establish the 
systems as mechanisms for transporting dissolved solids to sites of evaporite accumu- 
lation. Comparing spatial variations of ground-water quality with pertinent solutions 
to flow equations under specific boundary conditions reveals that quality is a func- 
tion of flow path length. Evidently sites of accumulation of nonmarine evaporites are 
discharge zones for poor quality water. Isotope ratios in oil-field brines and ocean 
water indicate that water in some deep brines is of local meteoric origin; thus, the 
brines are part of a ground-water flow system. Distribution of fluid potential in saline 
ground water on the Atlantic coast of the United States reveals it discharging toward 
the ocean floor. Therefore, ground water may also transport the dissolved solids 
which are precipitated as marine evaporites.—GDC 


07951 Williamson, A. D. Richview pool, Washington County, Illinois, in Geology and 
petroleum production of the Illinois basin, a symposium — Illinois and Indiana-Ken- 
tucky Geol. Socs.: Mt. Vernon, IIl., Illinois Oil and Gas Assoc., p. 207-210, illus., 
table, 1968. 


Williamson, D. B. See Eddy, G. E. 07877 
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07870 Wilson, J. Tuzo. The current revolution in earth science: Royal Soc. Canada 
Trans., 4th ser., v. 6, sec. 3, p. 273-281, 1968. 


The question is raised as to why the problem of whether continents drift and whether 
ocean basins are permanent is taking so long to solve. It appears that before a solu- 
tion can be reached, a scientific revolution in thinking is required. It is Kuhn’s thesis, 
in The structure of scientific revolution, that the framework, or paradigm, through 
which a problem in science is examined may be just as important as the techniques. 
The present paradigm is that the Earth is nearly static with fixed continents and 
ocean basins; the realization that it is mobile is the paradigm that is needed. The 
whole body of data should be examined in the light of a static Earth and again in the 
light of a mobile one, to decide which provides a better interpretation. This revolu- 
tion is compared to the Copernican.—ESL 


07933 Wirth, J. A. Enterprise field, in Symposium on Michigan oil and gas fields: 
{Lansing, Mich.] Michigan Basin Geol. Soc., p. 87-98, illus., 1968. 


07742 Wise, William S. Geology of the Mount Hood volcano, in Andesite conference 
guidebook—Internat. Upper Mantle Proj. Sci. Rept. 16-S: Oregon Dept. Geology 
and Mineral Industries Bull. 62, p. 81-98, illus., table, geol. map, 1968. 


The Pleistocene and Recent composite cone of Mount Hood is built almost entirely 
of andesite and rises 8,000 feet above a Pliocene platform of andesites and basalts. 
Glaciation followed, and about 2,000 years ago a hornblende andesite plug was 
formed. Various exposures of these materials are described. The interflow clastic 
debris in most exposures is at least crudely stratified. Some flows overlie petrographi- 
cally similar breccia, the latter a result of flows engulfing ice and causing explosive 
fragmentation of the flow. Abundant illustrations are included. All the flows are 
porphyritic with plagioclase, hypersthene, and magnetite phenocrysts. Augite, 
olivine, and oxyhornblende are common as phenocrysts but are not present in all 
flows. —HRC 


07814 Wold, Richard J. Geophysical study of Lake Superior [abs. }, in Inst. Lake Superior 
wiry 14th Ann., 1968, Tech. Sess. Abs.: Superior, Wis., Wisconsin State Univ., 
9. LIF 1968. 


02706 Wolfe, W. J.; Wright, G. R. (compilers). Operation Pukaskwa—Geochemistry of 
cobalt in stream and spring sediments, University River and Pukaskwa River sheets, 
Districts of Algoma and Thunder Bay: Ontario Dept. Mines Prelim. Geochem. Map 
P. 513, 2 sheets, scale | in. to 1 mi., text, 1969. 


07972 Worl, R. G. Taconite in the Wind River Mountains, Sublette County, Wyoming: 
Wyoming Geol. Survey Prelim. Rept. 10, 15 p., illus., tables, geol. map, 1968. 


Metasedimentary taconite occurs as discrete bodies within the high-grade 
metamorphic and igneous Precambrian complex that comprises the core of the 
northern Wind River Mts. There are three major Laramide fracture trends. Litholo- 
gies are quite simple and similar as they are all part of a migmatite. Two small 
taconite bodies and one large one were sampled. Field relations are discussed, mega- 
scopic descriptions given, minerals listed, assemblages in the individual layers 
described, and modal, multiple regression, and spectrographic analyses tabulated. 
There is evidence for two major periods of regional metamorphism.—ESL 


Worthington, A. E. See Runge, Richard J. 02583 
02786 Worthington, J. E.; Kiff, I. T. A suggested volcanogenic origin for certain gold 
deposits in the Slate Belt of the North Carolina piedmont [abs.]: Econ. Geology, v. 
64, no. I, p. 118, 1969. 
Worts, G. F., Jr. See Harrill, J. R. 07911 
Worzel, J. Lamar. See Ewing, Maurice. 07995 


Wright, G. R. See Wolfe, W. J. 02706 












07862 Wright, Lauren A. Talc deposits of the southern Death Valley-Kingston Range re. 
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gion, California: California Div. Mines and Geology Spec. Rept. 95, 79 p., illus., ta. 
bles, geol. maps, 1968. 


A talc-bearing belt extends for about 75 mi from the southern Panamint Range to the 
Kingston Range. Deposits are confined to the Precambrian Crystal Spring Forma. 
tion, about 4,000 feet thick. The formation can be divided into three parts, and also 
contains Precambrian diabase sills, especially along the margins of the middle car. 
bonate-bearing part. Near many diabase contacts carbonate strata have been gil. 
icated. All talc mined has come from such a zone. Most bodies of commercial talc. 
tremolite rock are replacements of dolomite; all represent enrichment in MgO, the 
source of which is not obvious. Evidence of a light sedimentary load at the time of al- 
teration and a persistent calcite-tremolite association in altered rock suggest tem. 
peratures of less than 650°C and pressures of 300 to 600 atmospheres.—from 
Author’s abstract 


Wright, Phillip M. See Costain, John K. 02589 
Wyllie, Peter J. See Watkinson, David H. 02656 
Yang, Houng-Yi. See Hooke, Roger LeB. 02695 


02946 Yarger, Ricaard; Cranson, K. R. Application of the audio-visual-tutorial approach 


to Earth Science instruction [abs. }: Geol. Soc. America Abs. with Programs 1969, pt. 
6, North-Central Sec., p. 52, 1969. 


07704 Yen, Bing C. Viscosity of saturated sand near liquefaction, in International sym- 


posium on wave propagation and dynamic properties of earth materials, Al- 
buquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New Mexico Press, 
p. 877-888, illus., tables, 1968. 


On the basis of laboratory experiments, analysis of other available data and correla- 
tion with ficld observations, it is concluded that: (1) A simple three-parameter 
phenomenological equation may be used to describe apparent viscosity of saturated 
sands near liquefaction duc to cyclic shearing stresses; (2) the basic form of the flow 
curve near liquefaction appears to be viscoelastic in nature regardless of sand type, 
confining pressure, and whether the sample is subjected to cyclic loading triaxial 
shear test or simple shear test; (3) both laboratory analysis and field behavior show 
the beneficial effect of increasing confining pressure which not only delays liquefac- 
tion but also yields higher viscosity at onset of liquefaction.— from Author's conclu- 
sions 


07722 Yong, R. N.; Japp, R. D. A flow law for clays in dynamic compression, in Interna- 


tional symposium on wave propagation and dynamic properties of earth materials, 
Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New Mexico 
Press, p. 183-188, illus., 1968. 


A flow law for remoulded clays under increasing time-dependent stress input has 
been found for the case where rates of sample straining are confined to a minimum of 
100 percent per second and a maximum of 2000 percent per second. The instantane- 
ous stress is comprised of a basic stress value dependent on the strain and minimum 
strain rate of 100 percent per second, and an instantaneous increase in stress depen- 
dent on the strain rate and a stress-state parameter. The form of the flow law is 
given.— from Authors’ abstract 


Youd, T. Leslie. Reduction of critical void ratio during steady-state vibration, in In- 
ternational symposium on wave propagation and dynamic properties of earth materi- 
als, Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New Mexico 
Press, p. 737-744, illus., 1968. 


A direct shear apparatus was mounted on a shaker table to show the effects of vibra- 
tion on the shear strength and void ratio of dry granular materials. It was concluded 
that each vibratory equilibrium void ratio was also the critical void ratio when the 
sample was sheared under the same vibration. (The vibratory equilibrium void ratio 
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is defined as the ultimate minimum void ratio for a sample densified at a particular 
vibration.) The critical void ratio and coefficient of internal friction both were 
reduced considerably during vibration.— Author’s abstract 


07804 Young, G. M.; Chandler, F. W. Possible glacial origin for three Precambrian (Hu- 
ronian) conglomerates, north shore of Lake Michigan [abs.], in Inst. Lake Superior 
Geology, 14th Ann., 1968, Tech. Sess. Abs.: Superior, Wis., Wisconsin State Univ., 
p. 42-43, 1968. 


Young, Harvey. See Kincheloc, Jesse. 07843 


02833 Yoxall, W. H. The relationship between falling base level and lateral erosion in ex- 
perimental streams: Geol. Soc. America Bull., v. 80, no. 7, p. 1379-1384, illus., table, 
1969. 


Experimental streams, maximum length 2 m, were made in a flume 16X21 ft. Bed 
material was 50-60 percent pumice sand, the rest glacial sand. Head and discharge 
were constant, “‘sea level” was varied. The experiments suggest the following 
hypotheses: (1) In streams of constant length, discharge, and rate of sea-level drop, 
the rate of lateral crosion is constant; (2) in streams of constant length and discharge, 
the rate of lateral crosion varies directly as the rate of base-level drop. There is 
seemingly a direct relation between the character of the long profile and either head- 
ward erosion or the onset of lateral erosion. —JHF 


07710 Zaccor, J. V.; Mason, H. G. Wave propagation tests in layered granular media, in 
International symposium on wave propagation and dynamic properties of earth 
matcrials, Albuquerque, N. Mex., 1967, Proc.: Albuquerque, N. Mex., Univ. New 
Mexico Press, p. 587-595, illus., 1968. 


This paper presents the results of a wave-propagation experiment in layered media, 
points out some of the more meaningful phenomena observed, and applies the theory 
to hypothetical casc histories to indicate potential practical application. Background 
matcrial on shock-wave propagation in homogeneous media is included to establish 
confidence in the approach and in the equipment by demonstrating that observed 
behaviors are internally consistent with Newton’s laws and the wave-propagation 
theory applicd.— Authors’ abstract 


Zand, S. See Shahbazi, M. 08068 


08030 Zeller, Edward J.; Ronca, Luciano B. The surface geochemistry of solid bodies in 
space, in Origin and distribution of the elements (L. H. Ahrens, editor): Oxford, En- 
gland, and New York, Pergamon Press (Internat. Ser. Mons. Earth Sci., V. 30), p. 
509-519, illus., 1968. 


The chemical effects of solar wind and cosmic protons on solid bodies in space con- 
tribute substantially to the modification of the surfaces of these bodies. Hydroxyl 
radicals and water are produced when oxygen-rich substances are bombarded. 
Hydrocarbons result from proton bombardment of graphite. Under certain circum- 
stances a chemical zonation may be developed. If the proton reactions can produce 
significant quantities of organic compounds in space, and if these compounds fall on 
a planetary body of appropriate surface chemistry, they might participate in chemical 
processes which ouall cllimately result in the origin of life.— Authors’ abstract 


07764 Zodrow, Erwin L. The magnetite distribution in the Smallwood mine: Canadian 
Mining and Metall. Bull., v. 61, no. 673, p. 629-632, illus., 1968; Canadian Inst. Min- 
ing and Metallurgy Trans., 1968, v. 71, p. 121-124, illus., 1968. 


A knowledge of the structural geology of this deposit in the southern extension of the 
Labrador syncline is essential for a statistical analysis of the magnetite distribution. 
The orebody is a doubly plunging, inverted syncline with two periods of folding in 
evidence; geologic mapping has indicated a strong trending of the mineralization 
which violates the statistical requirement of random data. As a first step, an effort 
was made to obtain a first approximation of the sample density function. Two 
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distinctly different functions for the magnctite are postulated, each being a function 


of the ti " aie : ! 
Secuenae mode (sedimentary and metamorphic) and subsequent geologic in- 


02631 Zorich, Theodore M. Origin of earth-moving forces [abs.]: Nebraska Ac: i 
Proc., 79th Ann. Mtg., p. 19-20, 1969. , os baer 
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Absolute age, dates 
Basalt 
New Mexico, south-central, flows: Hoffer, Jerry 
M. 02825 
Basalt glass 
Pacific Ocean, magnetic anomaly 10, fission 
track: Luyendyk, Bruce P. 02664 
Carbon-14 
California, La Brea tar pits, bone: Ho, T. Y 
(2708 
Illinois, southern, Black Bottom flood plain: 
Alexander, Charles S. 02890 
Northwest Territories, Baffin Island, sea levels: 
Andrews, J. T.02617 
Utah, archaeological sites: Marwitt, John P. 
02626 
Coral reefs 
Barbados, relation to climatic change: Mesolel- 
la, Kenneth J. 02694 
Corals 
California, San Nicolas Island, Pleistocene ter- 
races: Valentine, James W. 02826 
General listing 
Utah-Nevada, Precambrian rocks and beryllium 
mineralization: Whelan, J. A. 02647 
Ieneous rocks 
British Columbia, Copper Mtn., mineralization: 
Sinclair, A. J. O7888 
California, Lakeview Mountains pluton: Mor- 
ton, D.M. 02681 
Michigan, Keweenawan fault area, Precambrian 
intrusions: Chaudhuri, S. 07816 
Montana, Beartooth Mountains, Stillwater Com- 
plex: Fenton, M. D. 02657 
(Interpretation 
Wyoming-Utah-Colorado, Precambrian rock: 
Condie, Kent C. 02606 
Metamorphic rocks 
Montana, rocks under Stillwater Complex: 
Powell, J. L.. 02655 
Metcorites 
Norton County achondrite: Matsuda, Hideki. 
07925 
Ore deposits 
Utah, Bingham: Gilluly, James. 02790 
Utah, Bingham: Moore, W. J. 02792 
Svenite 
Wyoming, Laramie Range, Rb-Sr: Fenton, M. D. 
02869 
Absolute age, methods 
Carbon- 1.4 
Petroleum impregnated bone, La Brea tar pits, 
California: Ho, T. Y. 02708 
General 
Silicate inclusions in meteorites: Burnett, D. S. 
O8032 
Potassium-argon 
Meteorites, effect of redistribution by thermal 
diffusion: Turner, G. 08023 
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Alabama 
Areal geology 
Coastal Plain, guidebook: Copeland, Charles W. 
07788 
Geomorphology 
Madison County, caves: Jones, Walter B. 07905 
Paleontology 
Conodonts, Ordovician, Chickamauga fm., basal 
structure: Mosher, L.. Cameron. 02837 
Alaska 
Earthquakes 
1964, crustal movements, geodetic, photogram- 
metric evidence: Whitten, Charles A. 02621 
1964, crustal movements, geodetic, photogram- 
metric studies: Leipold, Louis E. 02620 
1964, crustal movements, horizontal: Parkin, Er- 
nest J. 02624 
1964, mechanism, strain analysis, thrust 
hypothesis: Pope, Allen J. 02581 
1964, seismicity, central Aleutians: Murdock, 
James N. 02922 
March 28, 1964, mechanism: Harding, Samuel 
T. 02921 
Geomorphology 
Glacier Bay National Monument, glacier cave: 
Peterson, D. N. 08072 
Geophysical surveys 
Prince William Sound, Juneau areas, gravity, 
1964-65: Rice, Donald A. 02622 
Well logging, formation evaluation methods 
Schouler, A. B. 02593 
Glacial geology 
Glacier Bay National Monument, glacier cave: 
Peterson, D. N. 08072 
Prince of Wales Island, Maybeso Creek valley, 
late-Pleistocene sequence: Swanston, D. N. 
02618 
Southeastern, Adams Inlet, — fluctuations, 
Holocene: McKenzie, Garry D. 02855 
Sedimentary petrology 
East-central, Permian strata, sedimentation 
Bond, Gerard C. 02895 
Stratigraphy 
Cretaceous-Pleistocene, continental margin, 
Bering Sea: Hopkins, David M. 02677 
Structural geology 
Anchorage area, movement monitoring system, 
triangulation network: Meade, Buford K. 
02625 
Crustal movements, 1964 earthquake: Small, 
James B. 02623 
South-central, crustal movement, 1964, strain 
analysis: Pope, Allen J. 02581 
South-central, horizontal movement, 1964 
earthquake: Parkin, Ernest J. 02624 
Alberta 
Earthquakes 
P-codas, composition: Basham, P. W. 02912 
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Alberta — Continued 
Geophysical surveys 
Eastern, Athabasca Fm., seismic: Hobson, G. D. 
02808 
Sonar Caliper logging projects: Dawson-Grove, 
G. E. 02595 
Glacial geology 
Calgary, intraformational periglacial features: 
Morgan, Alan V. 02702 
Paleoclimatology 
Pleistocene, pre-Laurentide, temperatures: Mor- 
gan, Alan V. 02702 
Paleontology 
Palynomorphs, Cretaceous, 
Srivastava, Satish K. 07921 
Sedimentary petrology 
Edmonton areca, till, fabric reorientation: Ram- 
sden, John. 02849 


Edmonton Fm.: 


Algae 
Foerstia 
United States, Ohio Shale, distribution, littoral 
control: Schopf, J. M. 02845 
General 
Borings as depth indicator in carbonate rocks: 
Swinchatt, J. P. 02835 
Identification 
Filaments in Animikie chert: Moorhouse, W. W. 
07803 
Platylithophycus cretaceum 
Evidence for reclassification as scpiid: Miller, 
Halsey W. 07787 
Aluminum 
Isotopes 
Al-26, meteorites: Matsuda, Hideki. 07925 
Amphibia 
Anura 
Evolution, quantitative phyletic taxonomy, new 
method: Kluge, Arnold G. 02688 
Permian 
Nebraska, Onaga Shale, Nemaha County: Mar- 
tin, Larry D. 02637 
Angiosperms 
Cretaceous 
Nebraska, Dakota Group, Fairbury area: Pabian, 
Roger K. 02639 
Antimony 
Abundance 
Meteorites: Ehmann, William D. 08044 
Appalachians 
Sedimentary petrology 
Allegheny Plateau, till, textures, mineralogy: 
Gross, David L. 02874 
Stratigraphy 
Devonian, correlation chart: Oliver, William A., 
Jr. 02818 
Argon 
Geochemistry 
Meteorites, redistribution by thermal diffusion: 
Turner, G. 08023 
Arizona 
Economic geology 
Copper, San Manuel: Guilbert, J. M. 02788 
Exploration guides, fracture patterns: Wertz, J 
B. 02781 
Uranium, exploration: Bostick, N. H. 02783 
Arkansas 
Paleontology 
Conodonts, Ordovician, Kimmswick-Fernvale 
Limestones, correlation: Craig, William W. 
02904 
Conodonts, Silurian, Batesville district: Craig. 
William W. 02661 
Protista, Cretaceous, coccolithophorids, coastal 
plain: Gartner, Stefan, Jr. 07919 
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Arkansas — Continued 
Stratigraphy 
Silurian, Batesville district, conodont 
Craig, William W. 02661 
Associations 
Geological Society of America 
Symposium, environments of coal d 
Dapples, Edward C. 02730 
Geological Society of Kentucky 
Guidebook, Kentucky, Hopkins and Webster 
Counties: Geological Society of 
02747 . oo 
Internat. Union Geological Sciences 
Symposium, origin and distribution of clements 
1967: Ahrens, L. H. 08050 
International Mineralogical Association 
Commission on ore microscopy: Bowie, §. H, 
02803 
Lamont Geological Observatory 
Oceanographic studies, geophysical techniques 
Ewing, Maurice. 07995 
Michigan Basin Geological Society 
Symposium on Michigan oil and gas fields 
Michigan Basin Geological Socicty. 08018 
Soc. Econ. Paleontologists and Mineralogists 
Permian Basin Sec., guidebook, Symposium, 
Apache Mts., Texas: SEPM Permian Basin 
Section. 08003 
Atlantic Ocean 
Geomorphology 
Labrador Sea, northern, bottom features: John. 
son, G. Leonard. 02619 
Geophysical surveys 
Labrador Sea, northern, magnetic, mid-oceanic 
ridge: Johnson, G. Leonard. 02619 
Northern, seismic: Ewing, John I. 07986 
Mineralogy 
Bottom sediments, zonal distribution: Shurko, | 
1. 08071 
Paleontology 
Fauna, Quaternary, island shore, endemism 
Briggs, John C. 02684 
Fauna, Quaternary, island shore, endemism, 
causes: McDowall, R. M. 07825 
Petrology 
Mid-Atlantic Ridge, ultramafic and feldspathic 
rocks: Thayer, T. P. 02679 
Sedimentary petrology 
Bottom sediments, mincralogical zones and 
provinces: Shurko, I. 1. 08071 
Mid-Atlantic Ridge, valleys, turbidites: vanAn- 
del, Tjeerd H. 02742 
Atmosphere 
Geochemistry 
CO, abundance through time: Holland, Heinrich 
D. 08020 
Automatic data processing 
Applications 
Colorado School of Mines, 
Hutchinson, Robert M. 07761 
Earthquakes 
Focal mechanism, 
Agustin. 02911 
Engineering geology 
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computer analysis: Udias, 


Layered media, nuclear explosion, wave 
propagation: Costantino, C. J. 07738 
General 
Computer, time-sharing experiment: Frush, 
Charles O. 07775 
Geophysics 
General: White, Robert M. 02806 
Hydrogeology 


Permeability distribution, energy dissipation 
analysis: Nelson, R. William. 02604 
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Automatic data processing — Continued 


Sedimentary petrology 
Illinois, Black Bottom flood plain, sediment pat- 
terns: Alexander, Charles S. 02890 


Stratigraphy : — 
Correlation, brachiopods, Ordovician: Steele, 
John. 02839 


structural geology 

Fold geometry, variability analysis: Beckman, 
Walter A., Jr. 02662 

Well logging 

Application of transforms: Lindseth, Roy. 02705 

Computer program library: Quint, Michel. 
02651 

Gas wells and storage reservoirs, analysis: 
Schmidt, A. W. 07902 

Multiple porosity logging: Konen, Charles E. 


02703 
Time-sharing technique: Hammack, Gregory W. 
02704 
Aves 
Dendragapus, spp. ‘ 
Pleistocene, U.S., western, taxonomy: Jchl, 


Joseph R., Jr. 02815 
Pulsatrix arredondoi, n.sp. 
Cuba, Pleistocene, Habana province, owl: Brod- 
korb, Pierce. 08052 
Taxonomy 
Dendragapus, Pleistocene, U.S., western: Jehl, 
Joseph R., Jr. 02815 
Barbados 
Absolute age 
Reef tracts, climatic change: Mesolella, Kenneth 
J.02694 
Geomorphology 
Shore features, erosion, karst: Tricart, J. 07971 
Barium 
Abundance 
Diabase, tholciite: Philpotts, J. A. O8019 
Geoehemistry 
Limestone, Kansas: Meyer, H. A. 02630 
Partition coefficients, diabase, tholciite: Phil- 
potts, J. A. O8019 
Basins, structural 
Evolution 
Iinois-Indiana-Kentucky, Hlinois basin: Swann, 
David H. 07827 
Batholiths 
Differentiation 
Texas, Enchanted Rock batholith: Ragland, Paul 
C. 08029 
Geochemistry 
Texas, Enchanted Rock batholith: Ragland, Paul 
C. 08029 
Structure 
Minnesota, Vermilion and Giants Range: Sims, 
P.K. 07820 
Bering Sea 
Economic geology 
Mineral exploration: Hopkins, D. M.02779 
Bermuda 
Sedimentary petrology 
Strand-line environments, 
nant function analysis: 
02942 
Beryllium 
Isotopes 
B-10, meteorites: Matsuda, Hideki. 07925 
Bibliography 
California 
Water 


carbonate, discrimi- 
Upchurch, Sam B. 


resources: Durrenberger, Robert W. 


07906 
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Bibliography — Continued 
Diatoms 
Fossil and Recent, Mills’ index revision: Van- 
Landingham, Sam L. 07918 
Sulfur 
Selected: Dygas, Joseph A. 08009 
Texas 
Guadalupe Mountains: Atwill, Edward R., 4th. 
08010 
Biogeochemical prospecting 
Douglas Fir 
Arsenic content, guide to metals: Warren, Harry 
V. 07766 
‘Biography 
Gut, H. James: Brodkorb, Pierce. 02822 
Messina, Angelina Rose: Hottinger, H. 02819 
Stringham, Bronson §.: Jensen, Mead LeRoy. 
02605 
Williams, Norman C.: Jensen, Mead LeRoy. 
02605 
Boron 
Abundance 
Tektites: Mills, A. A. 08036 
Brachiopoda 
Rafinesquina alternate 
Morphology, paleoccology: Richards, R. Peter. 
02843 
British Columbia 
Absolute age 
Copper Mountain, mineralization and alteration: 
Sinclair, A. J. 07888 
Engineering geology 
Rock mechanics, Sullivan mine: Royea, M. J. 
07756 
Geochemistry 
Bridge River district, biogeochemical prospect- 
ing: Warren, Harry V. 07766 
Cascade Range, lavas, compositional variations: 
McBirney, Alexander R. 07734 
Geomorphology 
Glacier National Park, Nakimu Caves, develop- 
ment: Ford, D. C. 07785 
Geophysical surveys 
Disseminated sulfide deposits, electrical, mag- 
netic methods: Fountain, David K. 07754 
Maps, geologic 
Vancouver Island, Kennedy Lake area: East- 
wood, G. E. P. 07924 
Paleontology 
Mollusca, Triassic, Toad Fm., northeastern, am- 
monoids: McLearn, F. H. 02766 
Petrology 
Vancouver Island, Kennedy Lake area, lavas, in- 
trusives: Eastwood, G. E. P. 07924 
Stratigraphy 
Triassic-Cretaceous, Vancouver Island, Ken- 
nedy Lake area: Eastwood, G. E. P. 07924 
Bromine 
Abundance 
Metcorites: Ehmann, William D. 08044 
Bryozoa 
Nomenclature 
Fistulipora, Cyclotrypa, Dybowskiella: Horowitz. 
Alan Stanley. 02880 
Pennsylvanian 
Kansas, Eudora Shale, carbonate void-fillings: 
Smit, David E. 02838 
California 
Absolute age 
La Brea tar pits, bone: Ho, T. Y. 02708 
Lakeview Mountains pluton, biotite: Morton, D. 
M. 02681 
San Nicolas Island, Pleistocene terraces, corals: 
Valentine, James W. 02826 
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California — Continued 
Earthquakes 
1852-1952, Nacimiento 
Richter, Charles F. 02832 
June 1966, Parkfield, elastic displacements: 
Haskell, N. A.02915 
June 1966, Parkfield, microaftershocks: Fitch, 
Thomas J. 02909 
Economic geology 
Talc, Panamint-Kingston Ranges area: Wright, 
Lauren A. 07862 
General 
Bibliography, water resources: Durrenberger, 
Robert W. 07906 
Geochemistry 
Lakeview Mountains pluton, composition, zona- 
tion: Morton, D. M. 02653 
Maps, geologic 
Ibex Hills, Kingston Range, Avawatz Mts., talc- 
bearing area: Wright, Lauren A. 07862 
Lakeview Mountains area, generalized: Morton, 
D.M. 02681 
Panamint Range, Saratoga Hills, Saddle Peak 
Hills, tale-bearing zones: Wright, Lauren A. 
07862 
Maps, magnetic 
Sierra Nevada, central, airborne: U.S. Geologi- 
cal Survey. 02720 
Paleoclimatology 
Quaternary, clay mineral indicators: Birkeland, 
Peter W. 02696 
Paleontology 
Mammalia, Eocene, Sespe Fm., Ventura Coun- 
ty, rodent tecth: Lindsay, Everett. 08021 
Mammualia, Pliocene, Mehrtens Fm., Merced 
area, sloth: Hirschfeld, Sue E. 08054 
Ostracoda, Holocene, La Jolla submarine 
canyon cliff: Holden, John C. 08063 
Vertebrata, southern, popular guide: Downs, 
Theodore. 07895 
Petrology 
Panamint Range-Kingston Range = area, 
metamorphism, talc belt: Wright, Lauren A. 
07862 
Papoose Flat pluton, contact aureole, strain fea- 
tures in minerals: Sylvester, Arthur G. 02828 
Peninsular Ranges, Lakeview Mountains pluton: 
Morton, D. M. 02681 
Stratigraphy 
Precambrian, Crystal Spring Fm., Panamint-Kin- 
gston Ranges area: Wright, Lauren A. 07862 
Structural geology 
Nacimiento fault, activity: Richter, Charles F 
(02832 
Peninsular Ranges, Lakeview Mountains pluton: 
Morton, D. M. 02681 
Weathering 
Death and Deep Springs Valleys, desert varnish 
Hooke, Roger LeB. 02695 
Californium 
Isotopes 
Cf-252, neutron source in well logging: Keys, W 
Scott. 02584 
Cambrian 
Canada 
Northwestern, Selwyn Mountains, Flat River 
tungsten area: Blusson, S. L.. O8055 
Canada 
Areal geology 
Canadian Shield, meteorite impact structures 
Dence, Michael R. 07807 
Earthquakes 
Distribution of risk, statistical analyses: Milne, 
W.G. 02925 


fault, seismicity: 
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Canada — Continued 
Engineering geology 
Rock mechanics, bedded de 
Ignatieff, A. 07755 
General 
Current research, 1967-68, Geological Syry 
Canada Geological Survey. 08057 
Geochemistry 
Precambrian shield rocks, U, 
tions: Shaw, D. M. 08026 
Geophysical surveys 
Methods, success in ore-finding: Pemberton R 
H. 07880 F 
Western, well logging, interpretation: Smith, \ 
D. M. 02592 : 
Maps, general 
Field parties, 1969, Geological Survey: Canad, 
Geological Survey. 02666 
Maps, geologic 
General: Canada Geological Survey. 02755 
Northwestern, Flat River area, Canada tungsten 
mince: Blusson, S. L. 08055 
Maps, mineral resources 
General: Canada Geological Survey. 02757 
Maps, tectonic 
General: Canada Geological Survey. 02756 
Paleontology 
Foraminifera, Holocene, continental shelf, eas. 
ern, depth assemblages: Hooper, Kenneth 
07980 
Sedimentary petrology 
Western, oil-gas reservoirs, petrophysical reli. 
tions: Smith, W. D. M. 02592 
Carbon 
Geochemistry 
Residence time, _atmosphere-hydrosphere- 
biosphere system: Holland, Heinrich D. 08020 
Isotopes 
C-13:C-12 in n-paraffins, genetic implication 
Welte, Dietrich H. 02813 
C-13:C-12, ratios in Precambrian rocks: Barker 
Fred. 02824 
Carboniferous 
Illinois 
Gymnosperms, pteridophytes, ontogeny, coal 
beds: Delevoryas, Theodore. 07920 
Nova Scotia 
Sydney, Pictou coalfields, depositional environ 
ments: Hacquebard, Peter A. 02736 
Caribbean Sea 
Geophysical surveys 
Venezuelan basin, seismic: Ewing, John 1. 07986 
Caves 
Alabama 
Madison County: Jones, Walter B. 07905 
Alaska 
Glacier Bay National Monument, glacier cave 
Peterson, D. N. 08072 
British Columbia 
Glacier National Park, Nakimu Caves, develop- 
ment: Ford, D.C. 07785 


Features 


Posits, applications 


ey 


Th, K concentra. 


Solution channels, sinuosity: Deike, George H., 


3d. 07878 
General 
Earth sciences and speleological studies: Davies, 
William E. 08074 
Earth sciences and speleological studies: Quin- 
lan, James F. 08075 
Genesis 


Boundary conditions, glaciation effects: Baker, 


Victor R. 07781 
Karst ground water zone: Powell, Richard L 
02848 
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(aves— Continued 
Kentucky 
Eastern, streams, 
David P. 02893 
Montana 
High-mountain, gravity sliding origin: Campbell, 
Newell P. 07784 
New York 
Schoharie and Albany Counties, hydrology: 
Baker, Victor R. 07786 
Structural control 
Limestone, survey data correlation: Rutherford, 
John M., Jr. 07783 
Virginia 
Gilley Cave: Baroody, Roger. 07873 
West Virginia 
Bone-Norman system: Davis, John 9. 07876 
Cassell Cave, effect of faulting: Eddy, G. E. 
07877 
Flower Pot Cave, 
Douglas. 07874 
Greenbrier County, correlation with joints: 
Rutherford, John M., Jr. 07783 
The Hole, description: Rutherford, John M., Jr. 
07875 
Cenozoic 
Colorado 
Rio Grande depression, basaltic volcanism: Lip- 
man, Peter W. 02830 
New Mexico 
Rio Grande depression, basaltic volcanism: Lip- 
man, Peter W. 02830 
North America 
Mammalia, Pliocene-Pleistocene megalonychid 
sloths: Hirschfeld, Sue E. O8054 
Utah 
Salt Lake City area, stratigraphy: Stokes, W. L. 
(12627 
Wyoming 
Grand Teton National Park, stratigraphy: Love, 
J.D.07964 
Cephalopoda 
Ammonoidea 
Cretaceous, taxonomy 
mann, Jost. 07894 
Enchoteuthis melanae, n.gen., n.sp. 
Cretaceous, Kansas, Niobrara Fm.:; Miller, Hal- 
sey W. 07787 
Kansasteuthis lindneri, n.gen., n.sp. 
Cretaceous, Kansas, Niobrara Fm.: Miller, Hal- 
sey W. 07787 
Morphology 
Intracameral deposits, genesis: Fischer, Alfred 
G.02769 
Pennsylvanian 
Oklahoma, Buckhorn Asphalt, 
Fischer, Alfred G. 02769 
Platylithophycus cretaceum 
Cretaceous, Kansas, sepiid not algae: Miller, 
Halsey W. 07787 
Changes of level 
Alaska 
Crustal, 1964 earthquake: Leipold, Louis E. 
02620 
Crustal, 1964 earthquake: Small, James B. 
02623 
Crustal, 1964, earthquake: Whitten, Charles A. 
02621 
Barbados 
Quaternary: Mesolella, Kenneth J. 02694 
California 
San Nicolas Island, Pleistocene terraces: Valen- 
tine, James W. 02826 


calcite saturation: Beiter, 


description: Medville, 


and evolution: Wied- 


morphology: 


1915 


Changes of level— Continued 
Gulf of St. Lawrence 
Quaternary, Northumberland Strait: McRoberts, 
Jill H. E. 07979 
Northwest Territories 
Baffin Island, eastern, C-14 dates, standard 
deviation: Andrews, J. T. 02617 
Chemical analysis 
Chromatography 
Liquid-, amino acid, separation from petroleum 
impregnated bone: Ho, T. Y. 02708 
Chlorine 
Geochemistry 
Metcorites, terrestrial contamination indicator: 
Berkey, EF. 08047 
Clay mineralogy 
Areal studies 
Illinois, east-central, Wisconsinan tills: Kemp- 
ton, John P. 02857 
Ohio, Newark area, loess, weathering: Khan- 
garot, A. S. 02858 
Ohio, southeastern, Ilinoian terrace: Hall, G. F. 
02877 
Ohio, west-central, till: Wilding, L. P. 02945 
Sierra Nevada-Great Basin, relation to climate: 
Birkeland, Peter W. 02696 
United States, badland hillslope morphology, ef- 
fects: Paarlberg, Norman. 02853 
Experimental studies 
Mineral formation, oxygen polarization, acid- 
base model: Kramer. Kenneth F. 02861 
Clays 
Ohio 
Caldwell North quadrangle, occurrence: Smith, 
Bradley E. 02816 
Carrollton quadrangle, occurrence: DeLong, 
Richard M. 02817 
Properties 
Dynamic shearing, tests: Olson, R. E. 07707 
Energy dissipation characteristics: Krizek, 
Raymond J. 07717 
Flow law in dynamic compression: Yong, R. N. 
07722 
Strength, response to 
Fletcher, E. B. 07715 


loads, experiments: 
Coal 
Exploration 
Well log interpretation: Fulop, Andras. 02591 
Genesis 
Environmental patterns, Pennsylvanian beds: 
Wanless, Harold R. 02735 
Nova Scotia 
Carboniferous environments of 
Hacquebard, Peter A. 02736 
Occurrence 
Environments of deposition, symposium: Dap- 
ples, Edward C. 02730 
Ohio 
Caldwell North quadrangle, occurrence: Smith, 
Bradley E. 02816 
Carrollton quadrangle, occurrence: 
Richard M. 02817 
Cobalt 
Ontario 
University-Pukaskwa Rivers area, geochemical 
prospecting: Wolfe, W. J. 02706 
Colorado 
Economic geology 
Oil shale, research, Anvil Points facility: Mines 
Magazine. 07773 
Geochemistry 
Miocene ash beds: Izett, Glen A. 02758 


deposition: 


DeLong, 
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Colorado — Continued 
Geochemistry — Continued 
Needle Mountains, carbon isotope ratios in 
Precambrian rocks: Barker, Fred. 02824 
Geophysical surveys 
North Park area, gravity, seismic, magnetic: 
Behrendt, John C. 02680 
Northeastern, electrical, crustal studies: Mines 
Magazine. 07762 
Maps, geologic 
Precambrian rocks: Condie, Kent C. 02606 
Maps, gravity 
North Park area, Bouguer anomaly and general- 
ized geology: Behrendt, John C. 02680 
Mineralogy 
Violarite, Boulder County: Bird, William H. 
02798 
Petrology 
Miocene ash beds: Izett, Glen A. 02758 
Morrison Formation, “welded chert” genesis: 
King, Robert J. 02761 
Rio Grande depression, Cenozoic basalts, varia- 
tion: Lipman, Peter W. 02830 
Western, Precambrian rocks, evolution: Condic, 
Kent C. 02606 
Structural geology 
Grand Hogback monocline, faults, flexural slip 
Murray, Frederick N. 02698 
North Park area, geophysical data: Behrendt, 
John C. 02680 
Concretions 
Pisolites 
Texas, Permian, weathering genesis: Thomas, 
Carroll. 07998 
Connate water 
Composition 
NaCl, equivalent concentrations from ionic con- 
centrations: Desai, K. P. 02693 
Connecticut 
Glacial geology 
Western, tills, structural relations, deposition 
Schafer, J. P. 02844 
Sedimentary petrology 
Western, till, fabric: Pessl, Fred, Jr. 02934 
Stratigraphy 
Pleistocene, till, western: Pessl, Fred, Jr. 02934 
Conodonts 
Devonian 
Kansas, southwestern, Upper: Goebel, Edwin D 
02873 
North America, biostratigraphy 
bert. 02860 
Ohio, Columbus-Delaware Limestones: Ramsey. 
Nancy J. 02936 
Methods 
Activation analysis: Bradshaw, Lacl E. 02897 
Mississippian 
Nevada, Chester series, southern: Webster. G 
D.02753 
North America, zonation, chronology 
son. Charles. 02901 
Morphology 
Basal structure, Ordovician, Alabama: Mosher. 
L. Cameron. 02837 
Ultrastructure, clectron microscopy: Pierce, R 
W. 02836 
Ordovician 
Alabama, Chickamauga fm.. basal structure 
Mosher, L.. Cameron. 02837 
Arkansas, Kimmswick-Fernvale Limestones. 
correlation: Craig, William W. 02904 
New York, Vermont, Chazy Group, Champlain 
Valley: Raring, A. W. 02840 
Newfoundland, Lower-Middle, biostratigraphy. 
cf. Europe: Fahracus, Lars E. 02947 





Klapper, Gil- 


Collin- 
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Conodonts — Continued 
Ordovician — Continued 
North America, eastern, 
Bergstrom, Stig M. 02894 
North America, Lower, biostratigraphy: Ething. 
ton, Raymond L. 02930 
North America, Middle-Upper faunas: Sweet 
Walter C. 02950 : 
Palmatolepis sp. 
Ultrastructure, electron microscopy: Pierce, R 
W. 02836 
Pennsylvanian 
Nevada, Lower, southern: Webster, G. D. 02753 
United States, biostratigraphy: Lane, 4 
Richard. 02862 
Permian 
United States, western, biostratigraphy: Clark. 
David L. 02960 
Polygnathus sp. 
Ultrastructure, clectron microscopy: Pierce, R 
W. 02836 
Silurian 
Arkansas, Batesville district, zonation: Craig, 
William W. 02661 
North America, biostratigraphy: Rexroad, Carl 
B. 02841 
Triassic 
Biostratigraphy: Sweet, Walter C. 02952 
Construction material 
Kentucky 
Appalachian region, distribution of limestone 
McGrain, Preston. 08002 
Continental drift 
Atlantic Ocean 
Labrador Sea, northern, relic mid-oceanic ridge 
Johnson, G. Leonard. 02619 
General 
Sca-floor spreading, mobile Earth, new concept 
Wilson, J. Tuzo. 07870 
General System Theory 
Geomorphologic approach 
02675 
Mechanism 
Sea-floor spreading: Pitman, W. C. 02767 
Sea-floor spreading, Pacific Ocean, anomaly 10 
age: Luyendyk, Bruce P. 02664 
Continental margin 
Alaska 
Bering Sea, economic geology. exploration 
Hopkins, D. M. 02779 
Bering Sea, Pribilof Canyon area, Cretaceous- 
Pleistocene stratigraphy: Hopkins, David M. 
02677 
Canada 
Eastern shelf, Foraminifera, depth assemblages: 
Hooper, Kenneth. 07980 
General 
Genesis, types: Wang, Chao-Siang. 07913 
United States 
Eastern, mineral resources, exploration: Emery, 
Kenncth O. 07996 
Eastern, Wilmington Canyon area, sedimenta- 
tion: Stanley, Daniel J. 07975 
Geophysical mapping techniques: McAlinden, 
John M. 02823 
Copper 
Arizona 
San Manucl., zoning: Guilbert, J. M. 02788 
British Columbia 
Exploration, geophysical methods: Fountain, 
David K. 07754 
Northwest Territories 
Coppermine River region, exploration: Mining 
in Canada. 07883 


zones. Cf. Europe 
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Copper - Continued 


Tennessee . 
Ducktown, metamorphism: Salotti,C. A. 02787 


h 
, absolute age: Gilluly, James. 02790 
Bingham, absolute age: Moore, W. J. 02792 
Bingham district, occurrence, zoning: James, Al- 
lan. 02611 
Bingham, mineral zoning: Bray, R. Eldon. 02800 
East Tintic mining district, genesis: Shepard, W. 
M. 02612 
Wyoming 
New Rambler district, occurrence: McCallum, 
M. E. 07983 


ore 
Processes 
Stress planes, tangent, relation to surface fea- 
tures: Rouse, George E. 07779 
Theoretical studies 
Surface motion, determination: 
02777 
Correlation 
Methods 
Crinoid columnals, possibilities: Brohm, Irene. 
02898 


Ball, R. H. 


Statistical, Brachiopoda, Upper Richmond 
Group: Stecle, John. 02839 
Cratering 


Experimental studies 
Shock metamorphism and structure, cf. 
meteorite impact: Dence, Michael R. 07807 
Subsurface, nuclear, crater limits detection: Bal- 
lard, R. F., Jr. 07705 
Cretaceous 
Alberta 
Palynomorphs, 
Satish K. 07921 
Arkansas 
Coastal plain, Protista, coccolithophorids, zona- 
tion: Gartner, Stefan, Jr. 07919 
British Columbia 
Vancouver Island, Kennedy Lake area, stratig- 
raphy and petrology: Eastwood, G. E. P. 
07924 
Cephalopoda 
Ammonoidea, taxonomy and evolution: Wicd- 
mann, Jost. 07894 
Cuba 
Sierra de Nipe, southern: Kumpera, Otakar. 
07896 
Kansas 
Pisces, Niobrara Fm.: Dunkle, David H. 02765 
Marvland 
Southern, Coastal Plain, stratigraphy: Atlantic 
Coastal Plain Geol. Assoc. 08017 
Mexico 
San Luis Potosi, Cardenas Fm.: Myers, Ralph L. 
97967 
Nebraska 
Eastern, oceun current, analysis: Cruz, Jesus 
Rafacl. 02646 
Fairbury area, flora: Pabian, Roger K. 02639 
Vew Mexico 
Cebolla quadrangle, stratigraphy: Doney, Hugh 
H. O8015 
\orthwest Territories 
Mackenzie, Flat River tungsten area, quartz 
monzonite: Blusson, S. L.. O8055 
Texas 
Coastal plain, Protista, coccolithophorids, zona- 
fon: Gartner, Stefan, Jr. 07919 
Tarrant County, Woodbine Fm., members and 
fauna, field trip: McNulty, C. L.. Jr. 07769 


Edmonton Fm.: Srivastava, 
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Cretaceous — Continued 
Texas — Continued 
Tarrant County, Woodbine Fm., members, field 
trip: Dodge, Charles F. 07767 
Tarrant County, Woodbine Fm., members, field 
trip: Dodge, Charles F. 07768 
Tarrant County, Woodbine Fm., members, field 
trip: Powell, J. Dan. 07770 
Tarrant County, Woodbine Fm., stratigraphic 
nomenclature: Dodge, Charles F. 07751 
Tarrant County, Woodbine Fm., stratigraphy: 
Geological Society of America. 07771 
Tarrant County, Woodbine-Eagle Ford transi- 
tion, Tarrant Member: Powell, J. Dan. 07780 
Crinoidea 
Eucalyptocrinus foerstei 
Silurian, Kentucky, Brassficld Limestone, Estill 
County: Jillson, Willard Rouse. 07855 


Morphology 
Columnals, correlation possibilities: Brohm, 
Irene. 02898 
Pennsylvanian 
Michigan, Woodville Sandstone: Strimple, H. L. 
02939 
Nebraska, stratigraphic distribution: Pabian, 
Roger K. 02638 
Taxonomy 


Inadunates, Mississippian, North America: Bur- 
dick, D. W. 02775 
Crust 
Colorado 
Electrical prospecting: Mines Magazine. 07762 
Composition 
Continental, method, evaluation: Turekian, Karl 
K. 08037 
Continental, relation to andesite: Taylor, S. R. 
08031 
Structure 
Midoceanic 
07997 
Cryptoexplosion structures 
Ohio 
Serpent Mound structure, peripheral deforma- 
tion: Galbraith, Robert M., 4th. 02872 
Crystal chemistry 
Cation distribution 
Binary solid solutions: Muan, Arnulf. 08028 
Magnetite 
Kenotetrahedral, synthetic: Kullerud, G. 02749 
Crystallography 
Twinning 
Albite in plagioclase, stress analysis: Lawrence, 
Robert. 02865 
Cuba 
Maps, geologic 
Sierra de Nipe, southern: Kumpera, Otakar. 
07896 
Maps, tectonic 
Sierra de Nipe, southern: Kumpera, Otakar. 
07896 
Paleontology 
Aves, Pleistocene, Habana province, owl: Brod- 
korb, Pierce. 08052 
Stratigraphy 
Cretaceous-Eocene, Sierra de Nipe, southern 
Kumpera, Otakar. 07896 
Structural geology 
Sierra de Nipe, southern, 


ridge system: Talwani, Manik 


tectonic history: 


Kumpera, Otakar. 07896 
Deformation 
Experimental studies 
Compression, dynamic, clays, flow law: Yong, R. 
N. 07722 
Compression, dynamic, clays, shearing proper- 
ties: Olson, R. E. 07707 
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Experimental studies — Continued 

Energy dissipation in soft clay: Krizek, Raymond 
J.07717 

Granular soil, mathematical model: Stoll, Robert 
D. 07724 

Shear modulus, sand, vibration amplitude effect: 
Drnevich, V. P. 07723 

Strength, Berea Sandstone, pore pressure effect: 
Aldrich, Merritt J., Jr. 02673 

Strength, Berea Sandstone, pore pressure effect: 
Lane, K. S. 02674 

Strength, polycrystalline rock, loading rate ef- 
fect: Shoua, Ezra D. 07721 


Stress state, nonlinear rock, around vertical 
wellbore: Mahtab, M. A. 02600 
Stress-strain-strength-consistency behavior, 


soils: Kondner, Robert L. 07726 
Viscosity, saturated sand: Yen, Bing C. 07704 
Field studies 
Strain, contact aureole minerals, California: Syl- 
vester, Arthur G. 02828 
Strain, horizontal crustal movement, Alaska, 
1964: Pope, Allen J. 02581 
Theoretical studies 
Elastic displacement near propagating fault 
Haskell, N. A. 02915 
Elasticity, static deformation by internal disloca- 
tions: Ben-Menahem, Ari. 02920 
Fracture velocity, seismic wave amplitude spec- 
tra: Khattri, K. N. 02908 
Mechanism, superposed folds: Brown, Severn P. 
02784 
Origin of forces: Zorich, Theodore M. 02631 


Devonian 
Appalachians 
Correlation chart: Oliver, William A., Jr. O2818 
Kansas 
Southwestern, conodonts, Upper: Goebel, 


Edwin D. 02873 
Nevada 
Carlin-Pinon Range area, Roberts Mts. thrust 
age: Smith, J. Fred, Jr. O7869 
North America 
Conodonts, biostratigraphy: Klapper, Gilbert 
02860 
Ohio 
Central, Columbus Limestone, sedimentation: 
Bates, Robert L. 02892 
Central, conodonts, Columbus-Delaware 
Limestones: Ramsey, Nancy J.02936 
Central, Delaware Fm., bone beds 
James E. 02902 


Conkin, 


Central, Olentangy Shale: Tillman, John R 
02949 

Northwestern, Middle, subsurface: Janssens, A. 
02882 


Pennsylvania 
Northeastern, stratigraphy, lateral continuity 
Sevon, W.D. 02717 
Susquchanna County, Elk Mtn., Catskill Fm. 
Glaeser, J. D. 02716 
Quebec 
Lake Memphremagog map-area, stratigraphy, 
correlation: Boucot, Arthur J. 07861 
United States 
Eastern, Ohio Shale, Algac, distribution: Schopf, 
J.M. 02845 


Diagenesis 


Carbonate rocks 
Environmental factors: Purdy, Edward G. 07912 

Experimental studies 
Irreversible reactions, 


evaluation: Helgeson. 


Harold C. 02748 
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Diatoms 
Catalogs 
Fossil and Recent, Mills’ index revision: Van. 
Landingham, Sam L. 07918 
Nomenclature 
Mills’ index revision, new names, synonyms 
VanLandingham, Sam L. 07918 
Dikes 
Clastic 
Michigan, Marquette County, Siamo Slate 
Powell, C. McA. 07794 


Ontario 
Northern, Precambrian, uranium — deposits 
Robertson, James A. 07916 
Earth 
Composition 


Model, achondritic parent: Shaw, D. M. 08026 
Surface, chemical effects of solar wind and 
cosmic protons: Zeller, Edward J. 08030 
Physical properties 
Elastic, static deformation by internal dislocy. 
tions: Ben-Menahem, Ari. 02920 
Surface features 
Continents, ocean basins, mobility concept: Wil. 
son, J. Tuzo. 07870 
Earthquakes 
Alaska 
1964, crustal movement, horizontal: Parkin, Er. 
nest J. 02624 
1964, crustal movements, geodetic, Photogram- 
metric evidence: Whitten, Charles A. 0262| 
1964, crustal movements, geodetic, photogran- 
metric studies: Leipold, Louis E. 02620 
1964, mechanism, strain analysis, _ thrust 
hypothesis: Pope, Allen J. 02581 
1964, scismicity, central Aleutians: Murdock 
James N. 02922 
March 28, 1964, focal mechanism: Harding 
Samuel T. 02921 
California 
June 1966, Parkfield, clastic displacements 
Haskell, N. A. 02915 
June 1966, Parkfield, microaftershocks: Fitch, 
Thomas J. 02909 


Canada 


Distribution of risk, statistical analyses: Milne, 


W.G. 02925 
Effects 
Soil liquefaction: Ambrascys, N. N. 02917 
Elastic waves 
Love wave excitation as function of magnitude 
Brune, James N. 02927 
P.S traveltimes, upper mantle velocity structure 
Kaila, K. L. 02924 


P spectra, SH amplitude, mechanism determina- 


tion: Khattri, K. N. 02908 
Parameter, dT/dA, direct 
Husebye, E. S. 02916 
P-codas, composition: Basham, P. W. 02912 
P-velocities in lower mantle, array measure 
ments: Johnson, Lane R. 02914 
Interpretation 


measurement 


Response spectra, strong-motion __ records 
Nigam, Navin C. 02928 
Magnitude 


Distribution, 1964-65: Brazee, R. J.02913 
Mechanism 
Alaska, March 28, 1964: Harding, Samuel T 
02921 


Determination, P-wave spectra, SH-wave am- 


plitude: Khattri, K. N. 02908 


Focal, computer analysis, P and S$ data: Udias, 


Agustin. 02911 
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Mechanism — Continued 

Principal stress. directions, relation to fault 
plane: McKenzie, Dan P. 02910 

Prediction 

Stress accumulation at depth, detection: Eisler, 
Joseph D. 02929 

ata 

Mississippian 

Iinois, Paint Creek Fm., paleoecology: Strim- 
ple, H. L. 02938 


Fchinoidea 
Morphology 
Johannes H. 02654 


Kentucky 
Terrestrial, Pleistocene drift region: Keith, John 
R. 07988 
Ostracoda 
Marine, British Honduras: Teeter, James W. 
02940 
Economic geology 
Methods 
Applied geology, nickel mine: Chace, F. M. 
02802 
Practice 
Automatic data processing: Bostick, N. H. 
(2783 
Exploration programs: Peters, W.C. 02780 
Research programs: Mitcham, Thomas W. 
02799 
Education 
Economic geology 
Mining industry, researchers, university training: 
Reed, John J. 07772 
Engineering geology 
Curriculum changes, Colorado School of Mines: 
Weimer, Robert J. 07778 
General 
Audio-visual-tutorial approach: Yarger, 
Richard. 02946 
Curriculum changes, Colorado School of Mines: 
Weimer, Robert J. 07778 
Elementary, hydrology experiments: DeMar, 
Robert. 02906 
Field techniques, Colorado School of Mines: 
Moore, Fred E. 07777 
Fourth grade, Nebraska: Carlson, Marvin P. 
02632 
Introductory course, audio-visual laboratory: 
Sweet, Walter C. 02951 
Introductory, interdisciplinary honors program, 
Wisconsin: Weis, Leonard W. 02943 
Materials 
Laboratory manual, elementary course: Bark- 
sdale, Julian D. 02667 
Mineralogy 
Methods, mineral identification, cleavage basis: 
Kemp, C. Ernest. 07806 
Elastic properties 
Berea Sandstone 
Pore pressure tests: Aldrich, Merritt J., Jr. 
(2673 
Pore pressure tests: Lane, K. S. 02674 
Earth model 
Static deformation by internal dislocations: Ben- 
Menahem, Ari. 02920 
Porous media 
Transient stresses and displacement duc to fluid 
flow: Seth, M.S. 02582 
Shale 
Dynamic elasticity under stress, Green River 
shale: Podio-L., A. 02602 
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Electrical methods 
Applications 
Disseminated sulfide exploration, British Colum- 
bia: Fountain, David K. 07754 
Electrical properties 
Sediments 
Carbonate reefs, Midway Atoll: Keller, George 
V. 02590 
Shaly sands 
Conductivity, model study, _ logging applica- 
tion: Waxman, M. H. 0259 


Electrical surveys 
Colorado 
Northeastern, — crustal structure: Mines 
Magazine. 07762 
Hawaii 
Maui, ground-water exploration: Adams, W. M. 
07860 


Electron microscopy 
Applications 
Clay fabric, fissile gray shales: O'Brien, Neal R. 
07973 
Data 
Protista, coccolithophorids, Cretaceous, Arkan- 
sas- Texas: Gartner, Stefan, Jr. 07919 


Elements 
General 
Origin and distribution, symposium, Paris, 1967: 
Ahrens, L. H. 08050 
Geochemistry 
Lithophile, fractionation in chondrites: Ahrens, 
L. H. 08040 
Problems, techniques, research, symposium: In- 
gerson, Earl. 08022 


Engineering geology 
Applications 
Hydrogeologic studies, Manitoba, Grand Rapids 
hydroelectric plant: Grice, R. H. 07748 
Clays 
Dynamic shearing properties: Olson, R. E. 
07707 
Energy dissipation characteristics: Krizek, 
Raymond J.07717 
Flow law in dynamic compression: Yong, R. N. 
07722 
Stress-strain relations under __ stress-wave 
propagation: Vey, Eben. 07709 
Dams 
McHenry County, site evaluation: Smith, W. 
Calhoun. 02669 
Education 
Curriculum changes, Colorado School of Mines: 
Weimer, Robert J. 07778 
Experimental studies 
Air-induced ground shock, theory: Batdorf, S. B. 
07729 
Clays, response to loads: Fletcher, E. B. 07715 
Dynamic clastic properties, Green River shale: 
Podio-L., A. 02602 
Elastic wave velocities, soil, effect of clay: Nac- 
ci, Vito A. 07733 
Granular media, inelastic response: Lenoe, E. 
M. 07719 
Granular media, shear strength, effect of vibra- 
tion: Youd, T. Leslie. 07711 
Granular media, vibration compaction, theory: 
Bazant, Zdenek J., Jr. 07712 
Ground motion in far field, surface energy 
source: Heller, Lyman W. 07739 
Layered media, wave-propagation test: Zaccor, 
J. V.07710 
Porous materials, permeability, model study: 
Hancox, N. L. 02603 
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ing — Continued 
Experimental studies — Continued 
Sand, viscosity of saturated: Yen, Bing C. 07704 
Stress-wave propagation, cohesive soil: 
Kondner, Robert L. 07732 
Stress-wave propagation, confined soils: Hamp- 
ton, Delon. 07730 
Surface vibration of viscoelastic medium: Lec, 
T. M. 07740 
Highways 
United States, eastern, symposium: Erwin, 
Robert B. 08011 
West Virginia, Bentons  Ferry-Fairmount 
highway: Thompson, Berke L. 07999 
Land subsidence 


Oil zone compaction, monitoring, logging 
techniques: Allen, Dennis R. 02597 
West Virginia, Bentons  Ferry-Fairmount 


highway: Thompson, Berke L. 07999 
Landslides 
Utah, northern, origin: Parry, W. T. 02610 
West Virginia, highway cuts: Leach, Richard C. 
07968 
Materials, properties 
Clay, dynamic shearing properties: Olson, R. E. 
07707 
Clays, flow under dynamic compression: Yong, 
R. N. 07722 
Dynamic clasticity, Green River shale: Podio-L., 


A. 02602 

New Jersey, crushed quartzite: Faas, R. W. 
02711 

Pennsylvania, highway construction: 


Reidenoucr, D. R. 02710 
Polycrystalline rock, strength, loading rate ef- 
fect: Shoua, Ezra D. 07721 
Rock drillability and abrasive indexes: White, C. 
G. 02810 
Sand, shear modulus, effect of vibration am- 
plitude: Drnevich, V. P.07723 
Soil, rock, inelastic wave propagation, solution: 
Abbott, Phillip A. 07728 
Soil, rock, wave propagation and dynamic pro- 
pertics: Newmark, Nathan M. 07735 
Symposium, soil, rock, dynamic properties: New 
Mexico Univ. Dept. Civil Eng. 07811 
Terrestrial, extraterrestrial surfaces, penetrome- 
ter technique: McCarty, John L. 07810 
Welded tuff, vibration, New Mexico: Keller, M. 
Dean. 07731 
Nuclear explosions 
Constructive use: Teller, Edward. 07863 
Shock propagation, soil or rock, hand solution: 
Abbott, Phillip A. 07728 
Wave propagation, layered media, computer 
solution: Costantino, C. J.07738 
Reservoirs 
McHenry County, site evaluation: Smith, W 
Calhoun. 02669 
Rock mechanics 
Berea Sandstone, pore pressure effect: Aldrich, 
Merritt J., Jr. 02673 
Berea Sandstone, pore pressure effects: Lane, K 


S.02674 

British Columbia, Sullivan mine: Royea, M. J. 
07756 

Canada, application to bedded deposits: 


Ignatieff, A. 07755 
Ontario, Sudbury district, Falconbridge mine 
Slade, A. G.07759 
Rock classification system: Patching, T. H. 
07757 
Stresses around wellbores, nonlinear rock: Mah- 
tab, M. A. 02600 
Textbook: Jaeger, J.C. 02804 
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Engineering geology — Continued 
Shorelines 
Beaches, erosion control: Marx, Wesley. 02672 
Slope stability 
Quebec, Lac Jeannine, open-pit mine: Gagnon 
J. M. Rejean. 07753 ; 
Soils 
Damping capacity, testing technique: 
Johnson, J. W. 8. 07714 ene 
Dynamic properties, behavior: Kondner, Robert 
L. 07726 
Dynamic properties, exploding wire technique: 
Fyfe, lan M. 07737 
Dynamic properties, testing method: Chac 
Yong Suk. 07713 
Dynamic properties, testing methods, develop. 
ments: Lenoe, Edward Mark. 07718 
Elastic moduli, in situ determination: Maxwell, 
A. A.07703 
One-dimensional compression testing: Schin- 
dler, L. 07720 
Physical properties, pore pressure, blast over. 
pressure effect: Truc, Daniel G. 07708 
Physical properties, response to airplane load- 
ing: Theisen, J. G. 07727 
Properties, determination, instrumented projec- 
tile: Caudle, W. N. 07809 
Strain measurement, gage 
Truesdale, William B. 07808 
Strain-rate dependence, effects of load history, 
model study: Stoll, Robert D. 07724 
Strength, determination method: DeRoock, 
Bernard. 07706 
Vibration settlement, Ottawa sand, tests: Green- 
ficld, B. James. 07716 
Techniques 
Strain detection, landslide prevention: Parry, W. 
T. 02610 
Tunnels 
Virginia, Big Walker Mtn.: Cooper, Byron N. 
08001 
West Virginia, East River Mtn., problems: 
Smith, James D. 08000 
Erosion 
Beaches 
Control: Marx, Wesley. 02672 
Experimental studies 
Streams, relation to falling base level: Yoxall, W 
H. 02833 
Materials 
Sand grains, chemical vs. mechanical, wave 
energy effect: Margolis, Stanley V. 07915 
Rates 
Pennsylvania, Susquchanna River basin: John- 
son, G. C.02712 
Slopes 
United States, badlands, clay mincralogy, ef- 
fects: Paarlberg, Norman. 02853 
Streams 
Sediment load, application to denudation rate: 
Meade, Robert H. 02709 
Tidal flats 
Quebec, Saint Lawrence Estuary, shore ice ac- 
tion: Dionne, Jean-Claude. 07976 
Evaporites 
Genesis 
Ground-water flow systems as 
mechanism: Williams, Roy E. 07904 
Evolution 
Amphibia 
Anura, quantitative phyletic taxonomy, new 
method: Kluge, Arnold G. 02688 
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frolution — Continued 

lopoda 
po Cretaceous, morphogenetic in- 
i i Jost. 07894 





terpr tion: 
Concepts 
Phenetic vs. phylogenetic taxonomy: Colless, 
Donald H. 02687 
Phenetic vs. phylogenetic taxonomy: Procaccini, 
Donald J. 02685 
Phylogenctic vs. phenetic taxonomy: Bock, 
Walter J. 02686 
Mammalia 
North America, Pleistocene, lemmings: Guilday, 
John E. 08061 
Quaternary, trends: Schultz, C. Bertrand. 02629 
Mollusce 
Shell calcification, phylogenetic tree: Matheja, 
Johann. 07893 
Porifera 
Microscleres in demosponges: Reid, R. E. H. 
07907 
Processes 
Paleoecology and Earth environments: Termier, 
Henri. 07867 
Vertebrata 
Phylogeny, discussions: Romer, Alfred Sher- 
wood. 07914 
Explosion phenomena 
Experimental studies 
Sand, pore pressure propagation: Truc, Danicl 
G. 07708 
Faults 
Basin range 
Utah, Wasatch fault zone: Marsell, R. E. 02650 
Block 
Cuba, Sierra de Nipe, southern: Kumpera, 
Otakar. 07896 
General 
Wyoming, Grand Teton Natl. Park and vicinity: 
Love, J. D. 07964 
Mechanism 
Elastic displacement near fault: Haskell, N. A. 
02915 
Flexural slip, Colorado, Grand Hogback 
monocline: Murray, Frederick N. 02698 
Normal 
Kentucky, Bluegrass area, northwestern, cluster: 
Jillson, Willard Rouse. 07987 
Ohio, Serpent Mound structure, peripheral: Gal- 
braith, Robert M., 4th. 02872 
Overthrust 
Utah, Willard thrust, mechanism: Eardley, A. J. 
02648 
Reverse 
West Virginia, Cassell Cave: Eddy, G. E. 07877 
Strike-slip 
California, Nacimiento fault, activity: Richter, 
Charles F. 02832 
Systems 
Minnesota, Vermilion district: Sims, P. K. 07820 
New Mexico, Chaves County, Roswell basin: 
Havenor, Kay C. 07901 


Economic geology 
Peat, Everglades, 
Spackman, W. 02731 
Mineralogy 
Rockbridgeite, Polk County, iron phosphate 
nodules: Blanchard, Frank N. 02746 
Paleontology 
Mammalia, Pliocene, Alachua County, sloths: 
Hirschfeld, Suc E. 08054 


marsh environment: 
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Florida — Continued 
Sedimentary petrology 
Swamp-marsh complex, peat and marl forma- 
tion: Spackman, W. 02731 
Stratigraphy 
Holocene, mangrove swamp, ideal cyclothem cf. 
late Paleozoic: Scholl, David W. 02732 
Folds 
Anticlines 
Missouri, Schell City-Rich Hill area: Gentile, 
Richard J. 08064 
Nebraska, Richfield anticline: Svoboda, R. F. 
02645 
Geometry 
Michigan basin, variability, analysis: Beckman, 
Walter A., Jr. 02662 
Monoclinal 
Ohio, Adams County, Serpent Mound structure, 
relations: Galbraith, Robert M., 4th. 02872 
Superposed 
Geometry: Brown, Severn P. 02784 
Foraminifera 
Cenozoic 
West Indices, Barbados Ridge, cores: Ramsay, A. 
T. S. 07978 
Globorotalia fohsi 
Miocene, Trinidad, taxonomy, subspecies, cor- 
rection: Bolli, Hans M. 02763 
Quaternary 
Continental shelf, castern Canada, Holocene 
sediments: Hooper, Kenneth. 07980 
Gulf of St. Lawrence, Northumberland Strait, 
cores: McRoberts, Jill H. E. 07979 
Fractures 
Columnar joints 
Wyoming, Bighorn Mts., diabase dikes: Heim- 
lich, R. A. 02683 
Genesis 
Frost cracking, rock types, Greenland and ey 
perimental: Malaurie, Jean. 07856 
Joints 
Limestone, correlation with cave survey data: 
Rutherford, John M., Jr. 07783 
Patterns 
Kentucky, central karst area, cave passages con- 
trol: Deike, George H., 3d. 07782 
Gas, natural 
General 
Directory of information, Illinois basin: Smith, 
Avery E. 07885 
Illinois 
Illinois basin, storage: Thomas, Ralph N. 07962 
MMlinois basin 
General, symposium: Illinois Geological Socicty. 
07826 
Indiana 
Illinois basin, storage: Thomas, Ralph N. 07962 
Kentucky 
Illinois basin, storage: Thomas, Ralph N. 07962 
Mexico 


Occurrence, exploration, reserves: Bullard, 
Fredda Jean. 07864 
Michigan 


Ficlds, symposium: Michigan Basin Geological 
Society. 08018 
Occurrence, producing formations: Champion, 
Beverly L. 07927 
Northwest Territories 
Arctic areas, exploration: Mining in Canada. 
07882 
Ohio 
Caldwell North quadrangle, occurrence: Smith, 
Bradley E. 02816 
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Gas, natural — Continued 
Ohio — Continued 
Carrollton quadrangle, occurrence: DeLong, 
Richard M. 02817 
Production 
Well logging, reservoir analysis, 
technique: Schmidt, A. W. 07902 
Reservoirs 
Migration and accumulation of fluids: Gussow, 
William C. 07892 
West Virginia 
Charleston area, production: Haught, Oscar L. 
08053 
Gastropoda 
Cretaceous 
Mexico, San Luis Potosi, Cardenas Fm.: Myers, 
Ralph L.. 07967 
General 
Education 
Curriculum changes, Colorado School of Mines: 
Weimer, Robert J. 07778 
Field techniques, Colorado School of Mines: 
Moore, Fred E. 07777 
Philosophy 
Earth science revolution, mobile Earth: Wilson, 
J. Tuzo. 07870 
General System Theory: Smalley, lan J. 02675 
Practice 


computer 


Petroleum, necded coordination with 
geophysics, engineering: Halbouty, Michel T 
07891 

Texthooks 


Geomorphology: Machatschek, Fritz. 02805 
Laboratory manual, elementary course: Bark- 
sdale, Julian D. 02667 
Rock mechanics: Jaeger, J.C. 02804 
Geochemical prospecting 
Stream sediments 
Statistical analysis: Nichol, lan. 02796 
Geochemistry - 
Abundance of elements 
Stream sediments: Nichol, lan. 02796 
Continental rocks 
Cyclic evolution: Barth, T. F. W. 08024 
Cycles 
Carbon, atmosphere, hydrosphere, biosphere: 
Holland, Heinrich D. 08020 
Flow of clements: Barth, T. F. W. 08024 
Elements 
Problems, techniques, research: Ingerson, Earl. 
08022 
Instruments 
Solid-state temperature controller: Hadidiacos, 
C.G.02652 
Oxygen 
Earth's crust, review: Volborth, Alexis. 08025 
Processes 
Irreversible reactions, minerals, aqueous solu- 
tions: Helgeson, Harold C. 02748 


Isotope fractionation, sulfides: Lusk, John. 
02793 
Oxidation-reduction reactions, sulfur: Granger, 
H.C. 02791 
Sulfide concentration: Anderson, Charles A 
02789 
Shales 
Metal-rich black: Vine, James D. 02760 
Solubility 
Gold: Boyle, R. W. 02778 
Water 


Limestone area, calcite saturation relations, 
Kentucky: Thrailkill, John. 02948 
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Geodesy 
Geoid 
Anomilies, correlation with stress planes tap. 
gent to core: Bisque, Ramon E. 07760 
Geological exploration 
Methods 
Application, oil and gas, Illinois basin: Miller, p 
N., Jr. 07963 
Continental margin, sedimentation: Stanley 
Danicl J. 07975 4 
Well logging: Fons, Lloyd, Sr. 02692 
Oceans 
Geophysical mapping, techniques: McAlinden 
John M. 02823 
Submarine 
Continental margin, castern U.S.: Emery, Ken. 
neth O. 07996 
Geomorphology 
Fluvial features 
Alluvial fans, Nevada, Arrow Canyon Range 
Ealey, P. J. 02889 
Erosion, lateral, relation to falling base level 
Yoxall, W. H. 02833 
Erosion, Minnesota, Red Lake River valley 
Ropes, L.. H. 02737 : 
Pediments, mineral exploration: Payne, A. | 
02782 
Terraces, United States, Ohio- Wabash River val- 
leys: Straw, W. Thomas. 02955 
Transport, load data for denudation rate, error 
Meade, Robert H. 02709 
Glacial features 
Drift, South Dakota, Coteau des Prairies: Tip. 
ton, Merlin J. 02941 
Landforms, depositional, genesis: Evenson, Ed- 
ward B. 02867 
Moraines, Greenland, Bay Ege, lagoon forma- 
tion: Hansen, Kaj. 07908 
Moraines, Wisconsin, Bloomer area, ice-stagn- 
ation features: Black, Robert F. 07805 
Nomenclature: Laverdiere, Camille. 07993 
Till, Connecticut, western: Pessl, Fred, Jr. 02934 
Till, Connecticut, western: Schafer, J. P. 02844 
Till, deposition rate, influence of ice sheet bot- 
tom surface: Nobles, L. H. 02933 
rill, New Hampshire, ablation and basal: Drake, 
Lon D. 02886 
Till, Saskatchewan, southern: Christiansen, E 
A. 02899 
Till, thickness, Ohio, 
George W. 02944 
Till-cored ridge, Labrador: Cowan, W. R. 07992 
Tills, Alaska, Prince of Wales Island, Maybeso 
Creek: Swanston, D. N. 02618 
Landform description 
Poste-de-la-Baleine area, Rock square: Cailleux, 
Andre. 07994 
Landform evolution 
Jamaica, Puerto Rico, limestone regions: Birot, 
P.07984 
Mexico, Guatemala, limestone mountains and 
plateaus: Enjalbert, H. 07985 
Upland accordance, Pennsylvania, Valley and 
Ridge: Monmonier, M. S. 02714 
Mass movements 
Mudflows, Illinois, Macon County, Pleistocene: 
Hester, Norman C. 02878 
Slope development, model study: Carson, M. A 
02820 
Methods 
Morphologic analysis by squares: Cailleux, An- 
dre. 07994 


Pennsylvania: White, 
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— Continued 
Periglacial features 
Alberta, Calgary area: Morgan, Alan V. 02702 
Frost cracking, rock types, Greenland and ex 
perimental: Malaurie, Jean. 07856 


Pingos, Illinois, north-central, fossil field: 


Flemal, Ronald C. 02870 
Principles 
General System Theory, application: Smalley, 
lan J. 02675 
Quantitative geomorphology 
Pennsylvania, upland accordance, Valley and 
Ridge: Monmonier, M. S. 02714 
Slope development under mass failure, models: 
Carson, M. A. 02820 
Shore features 
Beaches, erosion control: Marx, Wesley. 02672 
Terraces, Barbados, erosion: Tricart, J. 07971 
Solution features 
Caves, channels, sinuosity: Deike, George H., 
3d. 07878 
Caves, carth sciences and spelcological studies: 
Davies, William E. 08074 
Caves, earth sciences and speleological studies: 
Quinlan, James F. 08075 
Caves, evolution, karst ground water: Powell, 
Richard L. 02848 
Caves, karst, drainage, Virginia, Scott County, 
Rye Cove: Holsinger, John R. 07872 
Caves, Kentucky, central karst area, 
control: Deike, George H., 3d. 07782 
Caves, West Virginia, Bone-Norman 
system, description: Davis, John O. 07876 
Caves, West Virginia, Flower Pot Cave, descrip- 
tion: Medville, Douglas. 07874 
Karst, Barbados: Tricart, J. 07971 
Karst evolution, Jamaica, Puerto Rico: Birot, P 
07984 
Karst evolution, Mexico, Guatemala: Enjalbert, 
H.07985 
Karst, Jamaica, central inlicr, northern margin: 
Brown, M.C. 07749 
Karst, Puerto Rico, northern: Monroe, Watson 
H. 08073 
Karst, Texas, Kirschberg Evaporite, 
pockets: Quinlan, James F. 07750 
Textbooks 
General: Machatschek, Fritz. 02805 
Geophysical methods 
Applications 
Assets, limitations overseas: Pemberton, R. H. 
O7880 
Continental margin mapping, United States: 
McAlinden, John M. 02823 
Oceanography, Lamont Geological Observato- 
ry: Ewing, Maurice. 07995 
Geophysical surveys 
Colorado 
North Park area, gravity, seismic, aeromagnetic: 
Behrendt, John C. 02680 
Geophysics 
Automatic data processing 
General: White, Robert M. 02806 


Passage 


cave 


drip 


Practice 
Petroleum exploration, needed coordination 
with geology, engineering: Halbouty, Michel 
T. 07891 
Georgia 
Sedimentary petrology 
Coastal Plain, sedimentary environments, 


Statistical parameters: Hails, John R. 02876 
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Glaciation 
Processes 
Effect on cave formation: Baker, Victor R. 
07781 
Glaciers 
Alaska 
Casement Glacier, glacier cave: Peterson, D. N. 
08072 
Southeastern, Adams Inlet, Holocene fluctua- 
tions: McKenzie, Garry D. 02855 
Greenland 
Egip Sermia, Bay Eqe, moraines, lagoon forma- 
tion: Hansen, Kaj. 07908 
Yukon 
Kaskawulsh Glacier, Saint Elias Mountains, 
seismic study: Dewart, Gilbert. 07946 
Gold 
Bering Sea 
Exploration; Hopkins, D. M. 02779 
Geochemistry 
Hydrothermal transport: Boyle, R. W. 02778 
Meteorites, kimberlite and xenoliths, distribu- 
tion: Ehmann, William D. 08043 
Manitoba 
Watt Lake area, possibilities: Cranstone, Donald 
A. 07865 
North Carolina 
Slate Belt, genesis: Worthington, J. E. 02786 
Quebec 
Louvicourt Township, occurrence: Sharpe, John 
1. 07858 
Resources 
World status, review: Kavanagh, Paul M. 07889 
Utah 
East Tintic mining district, genesis: Shepard, W. 
M. 02612 
Wyoming 
Centennial Ridge district, occurrence: McCal- 
lum, M. E. 07982 
New Rambler district, occurrence: McCallum, 
M. FE. 07983 
Yukon 
Resources, lode mining potential: Green, L. H 
08056 
Gravity methods 
Applications 
Midoceanic ridge system, anomalies along crest: 
Talwani, Manik. 07997 
Gravity surveys 
Alaska 
Prince William Sound, Juneau areas, 1964-65: 
Rice, Donald A. 02622 
Colorado 
North Park area: Behrendt, John C. 02680 
Illinois-Indiana-Kentucky 
IHinois basin: Dawson, Woodson H. 07960 
Ohio 
Clark-Champaign Counties: Richard, Benjamin 
H. 02842 
Oregon 
Cascade Range, Crater Lake region: Blank, H. 
Richard, Jr. 07747 
Saskatchewan 
Flin Flon area, greenstone belt: Gendzwill, D. 
07818 
Wisconsin 
Lake Superior, underwater, structural anoma- 
lies: Wold, Richard J. 07814 
Great Lakes region 
Petrology 
Huronian rocks, metamorphism: Church, Wil- 
liam R. 07819 
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Great Lakes region — Continued 
Structural geology 
Penokean and Hudsonian orogenies, Grenville 
Front age: Church, William R. 07819 
Greenland 
Glacial geology 
Bay Ege, moraines, lagoon formation: Hansen, 
Kaj. 07908 
Weathering 
Ingiefield Land, frost cracking, rock types: 
Malauric, Jean. 07856 
Ground water 
Hawaii 
Resources, Maui, geophysical studies: Adams, 
W.M. 07860 
Mlinois 
Levels and pumpage, 1890-1966, Peoria-Pckin 
area: Marino, Miguel A. 02772 
Jamaica 
Movement, central inlicr, northern margin, 
karst: Brown, M. C. 07749 
Michigan 
Resources, Ontonagon County: Doonan, C. J. 
02764 
Resources, southeastern, Belle River basin: Knu- 
tilla, R. L. 02739 
Resources, Wayne County: Mozola, Andrew J 
02770 
Missouri 
Resources, Missouri River arca, Kansas City to 
lowa border: Emmett, L. F. 02741 
Nebraska 
Anomalous conditions, Chadron Arch area: 
DeGraw, Harold M. 02634 
Antelope Vallcy well field, recharge, Lincoln: 
Marlette, R. R. 08067 
Resources, south-central, development: Ellis 
Michael J. 02635 
Nevada 
Resources, Mesquite-Ivanpah Valley area: Glan- 
cy, Patrick A. 07965 
Resources, Moapa-Lake Mead area: Rush, F. 
Eugenc. 08013 
Use, 1950-65: Harrill, J. R.07911 
New Jersey 
Resources, Essex County: Nichols, William D. 
07923 
Resources, Monmouth County: Jablonski, Leo 
A. 08014 
New Mexico 
Artesian system, Chaves County, Roswell basin: 
Havenor, Kay C. 07901 
Resources, Ogallala Formation, Southern High 
Plains: Cronin, James G. 02740 
New York 
Movement, Schoharie and Albany Counties, 
cavernous limestones: Baker, Victor R. 07786 
North America 
Budget, methods of study: Farvolden, R. N. 
07977 
Saskatchewan 
Movement, Good Spirit Lake drainage basin, 
flow patterns: Freeze, R. Allan. 07974 
South Dakota 
Resources, Beadle County: Howells, Lewis W. 
08016 
Resources, eastern, Big Sioux drainage basin: El- 
lis, Michael J. 02738 
Texas 
Resources, Ogallala Formation, Southern High 
Plains: Cronin, James G. 02740 
Utah 
Occurrence, Jordan Valley: Mower, R. W. 
“02608 
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Ground water — Continued 
Virginia 
Movement, Gilley Cave, drainage systems: 
Baroody, Roger. 07873 ; 
Movement, Scott County, Rye Cove, karst and 
caves: Holsinger, John R. 07872 
Wyoming 
Resources, Green River basin: Welder, George 
E. 07922 
Guatemala 
Geomorphology 
Karst evolution, cf. Europe: Enjalbert, H. 07985 
Gulf Coastal Plain 
Areal geology 
Alabama, guidebook: Copeland, Charles W. 
07788 
Gulf of St. Lawrence 
Paleontology 
Foraminifera, Quaternary, Northumberland 
Strait sediments: McRoberts, Jill H. E. 07979 
Stratigraphy 
Quaternary, Northumberland Strait, cores: 
McRoberts, Jill H. EF. 07979 
Gymnosperms 
Cretaceous 
Nebraska, Dakota Group, Fairbury area: Pabian, 
Roger K. 02639 
Medullosa nocei 
Carboniferous, Illinois, coal beds: Delevoryas, 
Theodore. 07920 
Neuropteris, n.sp. 
Pennsylvanian, Missouri, Drywood Fm.: Basson, 
Philip W. 08065 
Hawaii 
Geophysical surveys 
Maui, irrigation well, technique evaluation: 
Adams, W. M. 07860 
Hydrogeology 
Maui, ground-water exploration, geophysical 
methods: Adams, W. M. 07860 
Petrology 
Lavas, types, submarine, subuacrial 
James G. 02743 
Sedimentary petrology 
Midway Atoll, carbonate sediments, porosity, 
electrical resistivity: Keller, George V. 02590 
Volcanology 
Volcanic substructure from submarine rock 
types: Moore, James G. 02743 
Weathering 
Basaltic cluvium, cf. granitic profiles of Asia and 
Australia: Lisitsyna, N. A. 08070 
Heat flow 
Measurement 
Utah, Spor Mountain, Jordan Valley, La Sal: 
Costain, John K. 02589 
Regional patterns 
Midoceanic ridge systems, convection theory: 
Talwani, Manik. 07997 
Utah 
Measurement, borcholes, Spor Mts., Jordan Val- 
ley, La Sal: Costain, John K. 02589 
History 
Geological anniversaries 
1969: LaRocque, Aurele. 02863 
Mexico 
Natural gas industry: Bullard, Fredda Jean. 
07864 


Moore, 


Nebraska 
Early geologists: Reed, Eugene C. 02641 
ydrogeology 


Aquifer properties ; 
Transient stresses and displacement duc to fluid 
flow: Seth, M. S. 02582 
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—Continued 
Geochemistry . : 
Kentucky, limestone aquifer, calcite saturation 
relations: Thrailkill, John. 02948 
Ground-water budget 
Mcthods of study: Farvolden, R. N. 07977 
Ground-water movement 
Effect of topography: Shahbazi, M. 08068 
Nonsteady two-layer radial flow, mathematical 
analysis: Sternberg, Yaron M. 08069 
Regional flow patterns, quantitative interpreta- 
tion, water balance studies: Freeze, R. Allan. 
07974 
Transport function in origin of evaporites: Wil- 
liams, Roy E. 07904 
Hydrothermal alteration 
British Columbia 
Copper Mountain monzonite, zbsolute age: Sin- 
clair, A. J. O7888 
Experimental studies 
Irreversible reactions, 
Harold C. 02748 
Zoning 
Pennsylvania, Coopersburg area, prehnite veins 
in diabase: Simpson, Dale R. 02831 
Porphyry copper: Guilbert, J. M. 02788 
Utah, Bingham: Bray, R. Eldon. 02800 


evaluation: Helgeson, 


Hydrogeology 
Grandview area, permeability distribution: Nel- 
son, R. William. 02604 
Maps, geologic 
Beaverhead Range, central: Scholten, Robert. 
07899 
Petrology 
Snake River Basalt, cf. Columbia River: Jones, 
Robert W. 02707 
Stratigraphy 
Lexicon of geologic names: Savage, C. N. 07903 
Structural geology 


Beaverhead Range. central, tectonics, 
mechanisms, evolution: Scholten, Robert. 
07899 

Igneous rocks 

Alkalic 


Genesis, limestone assimilation, equilibria stu- 

dies: Watkinson, David H. 02656 
Andesite 

Composition, North America, Cascade Range, 
variations: McBirney, Alexander R. 07734 

General description, Cascade Range, con- 
ference papers: Dole, Hollis M. 07744 

Genesis, orogenic belts: Osborn, E. F. 02745 

Geochemistry, genesis, orogenic regions, magma 
from mantle: Taylor, S. R. O8031 


Basalt 

Eruptive history vs. rock type, Cenozoic, 
Colorado-New Mexico: Lipman, Peter W. 
02830 

Geochemistry, indium abundances: Schmitt, R. 
A. 08042 


Petrology, Columbia River cf. Snake River 
flows: Jones, Robert W. 02707 
Petrology. San Miguel flow, New Mexico: 
Hoffer, Jerry M. 02825 
Composition 
California, Lakeview Mountains pluton, statisti- 
cal analyses: Morton, D. M. 02653 
Rare carths, abundances: Haskin, Larry A. 
08027 
Diahase 
Geochemistry, genesis, rare carths, Ba 
abundances: Philpotts, J. A. 08019 
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Igneous rocks — Continued 
Differentiation 
Continental, sedimentary processes as cause: 
Barth, T. F. W. 08024 
Diorite 
General description, Manitoba, Watt Lake area: 
Cranstonc, Donald A. 07865 
Geochemistry, petrology, Utah, Wasatch Mts.: 
Belt, Charles B., Jr. 02649 
Petrology, structure, California, Lakeview Mts. 
pluton: Morton, D. M. 02681 
Gabbro 
Differentiation, Ontario, Great Lakes Nickel in- 
trusion: MacRae, N. D. 07789 
General description, Manitoba, Watt Lake area: 
Cranstone, Donald A. 07865 
Genesis in mantle: Thayer, T. P. 02679 
Geochemistry, Lake Superior region, Duluth 
complex, rare-carths: Haskin, Larry. 07813 
General 
General description, Manitoba, Halfway Lake 
area: Godard, J. D. O8058 
Genesis 
Complementuariness of orogenic andesite and al- 
pine peridotite: Osborn, E. F.02745 
Geochemistry 
Strontium isotopes, contamination indicators: 
Powell, J. L. 02847 
Granite 
Composition, textures, structures, Wisconsin 
Mellen area: Katzman, Michael M. 07792 
Geochemistry, indium abundances: Schmitt, R. 
A. 08042 
Petrology, red-feldspar porphyry, Quebec, 
Gaspe Peninsula: Boone, Gary M. 02776 
Granitic 
Gencral description, Manitoba, Watt Lake area: 
Cranstone, Donald A. 07865 
Kimberlite 
Composition, gold, iridium, mantle source: Eh- 
mann, William D. 08043 
Composition, Sr in calcite: Brookins, D. G. 
02682 
Mafic 
Absolute age, Stillwater Complex, Montana: 
Fenton, M. D. 02657 
Monczonite 
Absolute age, mineralization, hydrothermal al- 
teration: Sinclair, A. J. 07888 
Peridotite 
Genesis, alpine: Osborn, E. F. 02745 
Physical properties 
Drillability: Bruce, William E. 07776 
Drillability, abrasive indexes: White, C. G. 
02810 
Porphyry 
General description, Utah: Bray, R. Eldon. 
02800 
Silicic 
Weathering, tropical types: Lisitsyna, N. A. 
08070 
Svenite 
Geochemistry, absolute age, Wyoming, Laramie 
Range: Fenton, M. D. 02869 
Tholeiite 
Geochemistry, genesis, rare earths, Ba 
abundances: Philpotts, J. A. O8019 
Tonalite 
Geochemistry, petrology, Utah, Wasatch Mts.: 
Belt, Charles B., Jr. 02649 
Ultramafic 
Absolute age, Stillwater Complex, Montana: 
Fenton, M. D. 02657 
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Igneous rocks — Continued 
Ultramafic — Continued 
Petrology, Mid-Atlantic Ridge: Thayer, T. P. 
02679 
Weathering, Oregon, Riddle: Chace, F. M. 
02802 
Volcanics 
Classification, Wisconsin, North Shore Volcanic 
Group: Green, John C. 07793 
Composition, Wisconsin, North Shore Volcanic 
Group: Green, John C. 07793 
Correlation, with intrusions, ore deposits: Gillu- 
ly, James. 02790 
Correlation, with intrusions, ore 
Moore, W. J.02792 
Geochemistry, petrology, Colorado, Nebraska, 
Wyoming, Miocene: Izett, Glen A. 02758 
Massive sulfide deposits: Anderson, Charles A. 
02789 
Oregon, Mount Mazama, compositional varia- 
tion: McBirney, Alexander R. 07743 


deposits: 


Illinois 


Absolute age 
Southern, Black Bottom flood plain, C-14: Alex- 
ander, Charles S. 02890 
Areal geology 
Iinois basin: Swann, David H. 07827 


Economic geology 


Coal, environments of deposition: Wanless, 
Harold R. 02735 
Natural gas, storage, Illinois basin: Thomas, 


Ralph N. 07962 
Peat and humus, resources, properties: Hester, 
Norman C. 02771 
Petroleum, Illinois basin, exploration, future: 
Miller, D. N., Jr. 07963 
Petroleum, Illinois bas, 
Robert L.. 07832 
Petroleum, natural gas, Illinois basin, symposi- 
um: Illinois Geological Society. 07826 
Petroleum, production, history: Ilinois Geologi- 
cal Survey. 07829 
Engineering geology 
Dams, reservoirs, McHenry County, site evalua- 
tion: Smith, W. Calhoun. 02669 
General 
Directory, oil and gas information, Illinois basin 
Smith, Avery E. 07885 
Geomorphology 


fields, list: Brownfield, 


Macon County, mudflow, Pleistocene: Hester, 
Norman C. 02878 
North-central, Bloomington moraine, fossil 
pingo field: Flemal, Ronald C. 02870 
Geophysical surveys 
Ilinois basin, seismic, gravity, magnetic 


Dawson, Woodson H. 07960 
Ilinois basin, well logging, recommended pro- 
grams: Neal, Marvin R. 07961 
Hydrogeology 
Peoria-Pekin area, levels and pumpage, 1890- 
1966: Marino, Miguel A. 02772 
Maps, structure 
Aden oil fields: Hoffman, Carlyle. 07833 
Dale Consolidated oil pool, Aux Vases Fm.: 
Webb, Wilton H. 07838 
Dupo oil field, Kimmswick Fm 
Howard. 07839 
Eldorado oil field, base of Litthe Menard lime: 
Hawn, Margaret H. 07840 
Fishhook gas field, Silurian limestone: Meents, 
Wayne F. 07841 
Gard’s Point oil field, Ste. Genevieve Limestone: 
Sparks, Jackson B. 07842 
Illinois basin, base of New Albany black shale: Il- 
linois Geological Socicty. 07826 


Schwalb, 
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Illinois — Continued 
Maps, structure —Continued 
lola Consolidated oil field, Barlow lime: 
Homer. 07847 
New Baden East oil field, Niagaran reef: 
Hubert M. 07852 
Oak Point oil field, Aux Vases Fm.: Loveless, F; 
nest, Jr. 07854 al 
Patoka East oil field: Lester, John L. 07949 
Richview oil pool, Cypress Fm.: Williamson A 
D.07951 F 
Saint James oil field: Buchner, J. H. 07952 
Wapella East oil field, Silurian: Harris, Lloyd A 
07957 
Paleoecology 
Mississippian, echinoderms, Paint Creek fr 
Columbia area: Strimple, H. L.. 02938 ; 
Paleontology 
Gymnosperms, pteridophytes, Carboniferoys 
coal beds: Delevoryas, Theodore. 07920 
Vertebrata, Pennsylvanian, Jasper Count 
DeMar, Robert E. 02907 ; 
Sedimentary petrology 
Danville area, till units, textures, carbonate con. 
tents: Johnson, W. Hilton. 02883 
East-central, Wisconsinan tills: Kempton, John 
P. 02857 
Macon County, Shelbyville moraine, mudflow 
Hester, Norman C. 02878 
South-central, till, pebble orientation: Lineback 
Jerry A. 02854 
Southern, Black Bottom flood plain, sediment 
patterns, computer interpretation: Alexander 
Charles S. 02890 
Southern, Hlinoian till, size analysis: Jacobs 
Alan M. 02881 
Stratigraphy 
Quaternary, till units, Danville a; 
W. Hilton. 02883 


Luttrel), 


Bristol, 


a: Johnson 


Quaternary, Wisconsinan tills, cast-central 
Kempton, John P. 02857 
Inclusions 
Chert 


Algal filaments, Animikie cherts, Lake Superior 
region: Moorhouse, W. W. 07803 
Indiana 
Areal geology 
Hiinois basin: Swann, David H. 07827 
Economic geology 
Natural gas, storage. Illinois basin: Thomas 
Ralph N. 07962 
Petroleum, IHlinois basin, exploration, future 
Miller, D. N., Jr. 07963 
Petroleum, natural gas, Illinois basin, sympos- 
um: Illinois Geological Socicty. 07826 
Petroleum, southwestern, fields, list. Brownfield 
Robert L. 07832 
Petroleum, Trenton field and Illinois basin 
Dawson, T. A. 07830 
Pyrite, Sullivan County, Thunuerbird coal mine 
distribution: Khawaja, Ikram U. 02859 
General 
Directory, oil and gas information, Illinois basin 
Smith, Avery E. 07885 
Geophysical surveys 
Illinois basin, seismic, gravity, 
Dawson, Woodson H. 07960 
Illinois basin, well logging, recommended pro- 
grams: Neal, Marvin R. 07961 
Maps, structure 
Heusler oil ficld, Waltersburg Fm.: Combs, D.J 
07846 
Illinois basin, base of New Albany black shale: Il- 
linois Geological Society. 07826 
Montgomery oil pool, Renault Limestone: Love: 
less, Ernest. 07851 
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jndiana—Continued 
Maps, structure —C ontinued 
Owensville East oil pool, Barlow lime: Eberle, 
Robert F. 07948 
Plainville pool, Renault Limestone: Loveless, 
Ernest. 07950 
Saint Meinrad oil field, Tar Springs sand: Smith, 
Avery E. 07953 
Jerre Haute East oil pool, Devonian limestone: 
Shane, John W. 07955 
Union Chapel oil pool, Golconda Limestone: 
Reynolds, Doug. 07956 
Paleontology 
Crinoidea, Mississippian, columnals, correlation 
use: Brohm, Irene. 02898 
Sedimentary petrology 
South-central, Bethel Sandstone, submarine- 
channel fill: Friberg, J. F.02871 
Stratigraphy 
Mississippian, Golconda Fm., Jackson sand 
member: Fritz, Arthur J. 07828 
Indium 
Abundance 
Meteorites, terrestrial rocks: Schmitt, R. A. 
08042 
Intrusions 
General 
Quebec, Matagami area: Sharpe, John 1. 07859 
Layered 
Minnesota, Fort Williams area, Great Lakes 
Nickel body: MacRae, N. D. 07789 
Montana, Stillwater Complex, age: Fenton, M. 
D. 02657 
Ontario, Thunder Bay district, Great Lakes 
Nickel body: Mainwaring, P. R. 07790 
Mechanism 
Michigan, Keweenawan fault area: Chaudhuri, 
S.07816 
Stocks, dikes, Utah: Bray, R. Eldon. 02800 
Plutons 
California, Lakeview Mountains pluton: Mor- 
ton, D.M. 02681 
Idaho, Beaverhead pluton: Scholten, Robert. 
07899 
Quebec, Mongowin pluton: Card, K. D. 07866 
Utah, Wasatch Mountains, Alta-Clayton Peak 
area: Belt, Charles B., Jr. 02649 
Structure 
Manitoba, Guay Lake area: Kornik, L. J. 08059 
Invertebrata 
Cretaceous 
Mexico, San Luis Potosi, Cardenas Fm.: Myers, 
Ralph L.. 07967 
Texas, Woodbine-Eagle Ford transition, Tarrant 
Member: Powell, J. Dan. 07780 
lowa 
Economic geology 
Coal, environments of deposition: Wanless, 
Harold R. 02735 
Iridium 
Geochemistry 
Meteorites, kimberlite and xenoliths, distribu- 
tion: Ehmann, William D. 08043 
Iron 
Abundance 
Carbonaceous chondrites type I: Suess, Hans E. 
08039 
Labrador 
Smallwood mine, magnetite distribution, statisti- 
cal analysis: Zodrow, Erwin L. 07764 
New Jersey 
Dover district, geochemistry: Collins, Lorence 
G. 02801 
New York 
Benson Mines, occurrence: Hagni, Richard D 
02794 


INDEX 


1927 





Island arcs 

Genesis 

Sea-floor spreading: Donnelly, Thomas W. 
07926 


Isotopes 


Californium 
Cf-252, neutron source in well logging: Keys, W. 
Scott. 02584 
Carbon 
n-paraffins, C-13:C-12, genetic implication: 
Welte, Dietrich H. 02813 
Ratios, Uncompahgre Fm., Colorado, Needle 
Mts. Barker, Fred. 02824 
Norton County achondrite 
Cosmic-ray produced, B-!0, Al-26: Matsuda, 
Hideki. 07925 
Oxygen 
Fractionation in lithosphere: Volborth, Alexis. 
08025 
Peace River chondrite 
Cosmic-ray produced: Matsuda, Hideki. 07925 
Strontium 
Igneous rocks, ratios, contamination indicators: 
Powell, J. L.. 02847 
Kimberlite, associated calcite, Quebec, Bachelor 
Lake: Brookins, D. G. 02682 
Syenite, ratios, Wyoming, Laramie Range: Fen- 
ton, M. D. 02869 
Water, salt, ratios, Utah, Great Salt Lake: Jones, 
Lois M. 02884 
Sulfur 
Ratios, coexisting sulfides, New Brunswick: 
Lusk, John. 02793 
Ratios, oxidation-reduction reactions: Granger, 
H.C. 02791 
Xenon 
Meteorites, decay of 1-129, Pu-244, formation 
interval: Reynolds, John H. 08048 


Jamaica 


Geomorphology 
Central inlier, northern margin, karst: Brown, 
M.C.07749 
Karst evolution, haystack-doline: 
07984 
Hydrogeology 
Central inlier, northern margin, karst investiga- 
tions: Brown, M. C. 07749 


Birot,  P. 


Jurassic 


Colorado 
Morrison Formation, “welded chert’: King. 
Robert J. 02761 


Kansas 


Economic geology 
Phosphate, Neva Limestone: Russell, John L 
02642 
Geochemistry 
Limestone, Na, Pb, Ba contents: Meyer, H. A. 
62630 
Maps. ground water 
Cenozoic deposits, saturated thickness and 
specific yield: Bayne, Charles K. 02668 
Mineralogy 
Carbonates, bryozoan void-filling, Eudora Shale: 
Smit, David E. 02838 
Paleontology 
Cephalopoda, Cretaceous, Niobrara Fm., 
teuthid, sepiid: Miller, Halsey W. 07787 
Conodonts, Devonian, Upper, southwestern: 
Goebel, Edwin D. 02873 
Mammalia, Pleistocene, Manhattan area, 
mastodon(?) tusk: O'Brien, Patricia J. 07966 
Pisces, Cretaceous, Niobrara Fm.: Dunkle, 
David H. 02765 
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Kentucky 
Areal geology 
Hopkins and Webster Counties, guidebook, 
Pennsylvanian strata: Geological Society of 
Kentucky. 02747 
Illinois basin: Swann, David H. 07827 
Economic geology 
Construction material, limestone for aggregate: 
McGrain, Preston. 08002 
Mineral resources, Bandana-Olmsted quadran- 
gles: Olive, Wilds W. 02821 
Mincral resources, Paint Lick quadrangle: Weir, 
Gordon W. 02807 
Natural gas, storage, Illinois basin: Thomas, 
Ralph N. 07962 
Petroleum, Illinois basin, exploration, future: 
Miller, D. N., Jr. 07963 
Petroleum, limestone, Simpson County: Bran- 
son, E. R. 02670 
Petroleum, natural gas, Illinois basin, symposi- 
um: Illinois Geological Society. 07826 
Petroleum, western, ficlds, list: Brownficld, 
Robert L. 07832 
Petroleum, western, occurrence, production: 
Smith, Avery E. 07831 
General 
Directory, oil and gas information, Hlinois basin: 
Smith, Avery E. 07885 
Geochemistry 
Eastern, karst streams, calcite saturation: Beiter, 
David P. 02893 
West-central, limestone aquifer, calcite satura- 
tion relations: Thrailkill, John. 02948 
Geomorphology 





Central karst area, cave passages, control 
Deike, George H., 3d. 07782 
Geophysical surveys 
Hlinois basin, scismic, gravity, magnetic: 


Dawson, Woodson H. 07960 
IHlinois basin, well logging. recommended pro- 
grams: Neal, Marvin R. 07961 
Glacial geolog 
Boone County, northwestern, drift, relation to 
vegetation: Keith, John R. 07988 
Maps, geologic 
Bandana-Olmsted quadrangles: Olive, Wilds W 
02821 
Paint Lick quadrangle: Weir, Gordon W. 02807 
Simpson County: Branson, E. R. 02670 
Maps, isopach 
Apex Consolidated oil field: Rose, William D. 
07835 
Jingo oil field, Salem Limestone: Neudecker, 
Thomas E. 07848 
Midland gas field, Bethel sand: Reynolds, Doug 
07850 
Maps, oil and gas 
Simpson County: Branson, E. R. 02670 
Maps, structure 
Boxville oil pool: Avila, John. 07837 
Greensburg oil pool: Kincheloc, Jesse. 07843 
Hanson oil pool: Nuttall, Brandon D. 07845 
Ilinois basin, base of New Albany black shale: Il- 
linois Geological Society. 07826 
Midland gas field, Paint Creek 
Reynolds, Doug. 07850 
Taffy oil field, base of Vienna limestone: Smith, 
Avery E. 07954 
West Louisville oil pool, Vienna lime: Norris, 
Ronald L. 07959 
Paleontology 
Crinoidea, Silurian, Brassfield Limestone, Estill 
County: Jillson, Willard Rouse. 07855 


Limestone 
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Kentucky — Continued 
Sedimentary petrology 
Western, Bethel Sandstone, submarine 
fill: Friberg, J. F. 02871 
Stratigraphy 
Paleozoic, Quaternary, Paint Lick quadrangle 
section: Weir, Gordon W. 02807 ’ 
Structural geology 
Bluegrass area, normal faults, cluster: Jillson 
Willard Rouse. 07987 ; 
Labrador 
Economic geology 
Iron, Smallwood mine, distribution, statistical 
analysis: Zodrow, Erwin L. 07764 


~channe| 


Geomorphology 
Shoal Lake areca, till-cored ridge, genesis 
Cowan, W. R. 07992 
Glacial geology 
Shoal Lake area, till-cored ridge, genesis 


Cowan, W. R. 07992 
Lake Superior region 
Geochemistry 
Duluth gabbro, rare-earth clements: 
Larry. 07813 
Paleomagnetism 
Precambrian, Keweenawan 
Palmer, H.C. 07815 
Sedimentary petrology 


Iron formations, chert beds: Mengel, Joseph T. 


07797 
Lakes 
Uiah 


Great Salt Lake, hydrology and chemistry: 


Madison, R. J. 02607 
Lanthanum 
Geochemistry 


Norton County achondrite, distribution: Masu- 


da, Akimasa. 07871 
Laterites 
Physical properties 
Oregon, Riddle: Chace, F. M. 02802 
Lead 
Geochemistry 
Limestone, Kansas: Meyer, H. A. 02630 
New Brunswick 
Heath Steele, geochemistry: Lusk, John. 02793 
Northwest Territories 
Pine Point, genesis: Beales, F. W. 07752 
Utah 


East Tintic mining district, genesis: Shepard, W. 


M. 02612 
Yukon 


Resources, lode mining potential: Green, L. H. 


O8056 
Lexicons 
Stratigraphy 
Idaho geologic names: Savage, C. N. 07903 
Limestone 
Kentucky 
Simpson County, occurrence 
02670 
Ohio 
Caldwell North quadrangle, occurrence: Smith, 
Bradley E. 02816 
Carrollton quadrangle, occurrence 
Richard M. 02817 
Louisiana 
Economic geology 
Peat, accumulation, coastal plain, Holocene 
Frazier, David E. 02733 
Magmas 
Geochemistry 
Phase equilibria, limestone assimilation: Watkin- 
son, David H. 02656 


Branson, E. R 


Del ong, 


Haskin, 


volcanic — units: 
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ic field, Earth 

Anomalies ; 

Evidence of stress planes tangent to core: 
Bisque, Ramon E. 07760 


' methods 
Applications 
Disseminated sulfide exploration, British Colum- 
bia: Fountain, David K. 07754 
Midoceanic ridge system, anomalies along crest: 
Talwani, Manik. 07997 
Magnetic surveys 
Atlantic Ocean 
Labrador Sea, northern, mid-oceanic ridge: 
Johnson, G. Leonard. 02619 
Colorado 
North Park area, airborne: Behrendt, John C. 
02680 
Illinvis-Indiana-Kentucky 
Illinois basin: Dawson, Woodson H. 07960 
Oregon 
Cascade Range, Crater Lake region: Blank, H. 
Richard, Jr. 07747 
Pacific Ocean 
Aleutian Islands area, anomalies, 
Erickson, Barrett H. 02834 
Major-element analyses 
Andesite 
Average, range, cf. granitic, basaltic rocks: 
Taylor, S. R. 08031 
Biotite 
California, Lakeview Mountains pluton: Mor- 
ton, D. M. 02653 
Texas, Enchanted Rock batholith: Ragland, Paul 
C. 08029 
Desert varnish 
California, Death and Deep Springs valicys: 
Hooke, Roger LeB. 02695 
Granitic rock 
Texas, Enchanted Rock batholith: Ragland, Paul 
C. 08029 
Ground water 
Jamaica, Puerto Rico, limestone regions: Birot, 
P.O07984 
Michigan, Ontonagon County: Doonan, C. J. 
02764 
Missouri, Missouri River area, Kansas City to 
lowa border: Emmett, L. F. 02741 
Nevada, Mesquite-lvanpah Valley area: Glancy, 
Patrick A. 07965 
Nevada, Moapa-Lake Mead area: Rush, F. Eu- 
gene. O8013 
New Jersey, Essex County: Nichols, William D. 
07923 
South Dakota, eastern, Big Sioux drainage basin: 
Ellis, Michael J. 02738 
Wyoming, Green River basin: Welder, George 
E.07922 
Hornblende rocks 
New Jersey, iron deposits: Collins, Lorence G. 
02801 
K-feldspar 
Texas, Enchanted Rock batholith: Ragland, Paul 
C. 08029 
Meteorite 
Walltown, low-iron chondrite: Ehmann, William 
D.07989 
Plagioclase 
California, Lakeview Mountains pluton: Mor- 
ton, D. M. 02653 
Quart: diorite 
California, Lakeview Mountains pluton: Mor- 
ton, D. M. 02653 


profiles: 
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Major-elerment analyses — Continued 


Surface water 
Jamaica, Puerto Rico, limestone regions: Birot, 
P. 07984 
South Dakota, castern, Big Sioux drainage basin: 
Ellis, Michacl J. 02738 
Taconite 
Wyoming, Wind River Mts.: Worl, R. G. 07972 
Mammalia 
Arvicolinae 
Pliocene, cf. circetine rodents, mandibular 
musculature, origin: Repenning, Charles A. 
07900 
Borophagus diversidens 
Texas, Tertiary, Blanco Fm., dog: Dalquest, 
Walter W. O8051 
Dicrostonyx 
Quaternary, North America, species divergence: 
Guilday, John E. 08061 
Evolution 
North America, Quaternary, trends: Schultz, C. 
Bertrand. 02629 
Geographic distribution 
North America, Pleistocene-Holocene, 
lemmings: Guilday, John E. 08061 
Helicetus ignotus, n.gen., n.sp. 
Micwcene, Maryland, Choptank Fm.: Kellogg, 
Remington. 02752 
Hypohippus 
Tertiary, Nevada, Esmeralda Fm., Cedar Mtn. 
area: Mawby, J. E. O8062 
Megabelodon minor, n.sp. 
Tertiary, Nevada, Esmeralda Fm., Mineral 
County, mandible: Mawby, J. E. 08066 
Megahippus 
Tertiary, Nevada, Esmeralda Fm., Cedar Mtn. 
area: Mawby, J. E. 08062 
Megalonychidae 
Pliocene-Pieistocene, North America, taxono- 
my: Hirschfeld, Sue E. O8054 
Megalonyx leptostomus 
Quaternary, Texas, Blanco beds, Cita Canyon: 
Hirschfeld, Sue E. O8054 
Megalonyx mathisi, n.sp. 
Tertiary, California, Mehrtens Fm.. Merced 
area: Hirschfeld, Sue E. O8054 
Menoceras marshlandensis, n.sp. 
Miocene, Nebraska, Marshland Fm., rhinoceros: 
Tanner, Lloyd G. 02671 
Mervycoidodontidae 
Taxonomy, morphology, summary: Schultz, C. 
Bertrand. 07991 
Microtoscoptes 
Pliocene, arvicoline, morphology: Repenning, 
Charles A. 07900 
Morphology 
Proboscidea, Tertiary, tuskless 
genera: Mawby, J. E. 08066 
Rodentia, mandibular musculature, arvicoline 
cf. circetine: Repenning, Charles A. 07900 
Namatomys fantasma, n.sp. 
Eocene, California, Sespe Fm., Ventura County, 
tecth: Lindsay, Everett. 08021 
Oreodonts 
Phylogeny: Schultz, C. Bertrand. 07991 
?Pliometanastes galushai, n.sp. 
Pliocene, New Mexico: Hirschfeld, Sue E. 08054 
Pliometanastes protistus, n.gen., n.sp. 
Pliocene, Florida, Hemphyllian, Alachua Coun- 
ty: Hirschfeld, Sue E. O8054 
Promimomys 
Pliocene, arvicoline mandibular musculature: 
Repenning, Charles A. 07900 


mandibles, 
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Mammalia — Continued 
Quaternary 


Kansas, Pleistocene sand pits, Manhattan area, 


mastodon(?) tusk: O'Brien, Patricia J. 07966 


Wyoming, Converse County, Little Box Elder 


cave, Pleistocene: Anderson, Elaine. 08060 
Rhinocerotidae 
Menoceras separated from Diceratherium: 
Tanner, Lloyd G. 02671 
Rodentia 


Eocene, California, Sespe Fm., teeth: Lindsay, 


Everett. 08021 
Tertiary 
South Dakota, Turtle Butte: Skinner, Morris F. 
07990 
Thinocetus arthritus, n.gen., n.sp. 
Miocene, Virginia, Choptank Fm.: 
Remington. 02751 
Man, fossil 
Utah 
Quaternary, review, cultural remains, age: Mar- 
witt, John P. 02626 
Manganese 
Nebraska 
Seward County, occurrence, sandstone cement: 
Stevenson, T. H. 02644 
Manitoba 
Areal geology 
Guay Lake area: Kornik, L. J. O8059 
Halfway Lake area: Godard, J. D. 08058 
Engineering geology 
Hydroelectric plant. Grand Rapids, ground- 
water control: Grice, R. H. 07748 
Hydrogeology 
Grand Rapids hydroelectric plant, ground-water 
flow analysis: Grice, R. H. 07748 
Maps, geologic 
Guay Lake area, west half: Kornik, L. J. 08059 
Halfway Lake area, west half: Godard, J. D. 
O8058 
Watt Lake area (cast half), Pas mining district: 
Cranstone, Donald A. 07865 
Petrology 
Watt Lake area, Precambrian series: Cranstone, 
Donald A. 07865 
Stratigraphy 
Precambrian, Wasckar and Sickle series, Watt 
Lake area: Cranstone, Donald A. 07865 
Mantle 
Elastic waves 
Love waves, magnitude, 
James N. 02927 
P-velocitics, Arizona array measurements: John- 
son, Lane R. 02914 
Upper, velocity structure from P, § traveltimes: 
Kaila. K. L.. 02924 
Structure 
Upper, velocity structure from P, S traveltimes 
Kaila, K. L. 02924 
Marine geology 
Bottom features 
Atlantic Ocean, Labrador Sea, relic mid-oceanic 
ridge: Johnson, G. Leonard. 02619 
Methods 
Geophysical, Lamont Geological Observatory 
Ewing, Maurice. 07995 
Geophysical, midoceanic ridge system: Talwani, 
Manik. 07997 
Scismic profiling and core study: Ewing, John I. 
07986 
Mineral resources 
Bering Sea, exploration: Hopkins, D. M. 02779 


Kellogg, 


definition: Brunc, 
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Marine geology — Continued 


Sedimentation 
Continental margin, U.S., eastern: Stanley 
Daniel J. 07975 : 
Sediments 
Atlantic Ocean, mineralogical zones and 


provinces: Shurko, I. 1. 08071 
Geochemistry, Eh and pH, Pacific Ocean: 
Romankevich, E. A. 02811 
Palcomagnetism, _ biostratigraphy, 
Pacific: Hays, James D. 02678 
Sedimentation, controls, Pacific Ocean: Skor. 
nyakov, N.S. 02812 


Climate, 


Turbidity current deposition, Mid-Atlantic 
Ridge: vanAndel, Tjeerd H. 02742 
Stratigraphy 
Pacific Ocean, Bering Sea, Pribilof and 
Zhemchug Canyon area: Hopkins, David M. 
02677 
Maryland 


Areal geology 
Southern, Coastal Plain, guidebook: Atlantic 
Coastal Plain Geol. Assoc. 08017 
Maps, geologic 
Southern: Atlantic Coastal Plain Geol. Assoc 
O8017 
Paleontology 
Mammialia, Miocene, Choptank Fm., new whale: 
Kellogg, Remington. 02752 
Sedimentary petrology 
Assateague Island, beach sediments, deforma- 
tion: Hozik, M. J.02715 
Massachusetts 
Maps, magnetic 
Boston South quadrangle, 
Geological Survey. 02727 
Framingham quadrangle, airborne: U.S. Geolog- 
ical Survey. 02724 
Hull quadrangle, airborne: U.S. Geological Sur- 
vey. 02728 
Marlboro quadrangle, airborne: U.S. Geological 
Survey. 02723 
Mount Toby quadrangle, airborne: U.S. Geolog- 
ical Survey. 02721 
Nantasket quadrangle, airborne: U.S. Geological 
Survey. 02729 
Natick quadrangle, airborne: U.S. Geological 
Survey. 02725 
Newton quadrangle, airborne: U.S. Geological 
Survey. 02726 
Shrewsbury quadrangle, airborne: U.S. Geologi- 
cal Survey. 02722 
Sedimentary petrology 
Squantum Tillite, fabric cf. Gowganda Fm. 
Lindsay, John F. 02932 
Mercury 
Abundance 
Meteorites: Ehmann, William D. 08044 
Mesozoic 
Utah 


airborne: US. 


02627 
Wvoming 
Grand Teton National Park, stratigraphy: Love, 
J.D. 07964 
Metals 
Exploration 
Geochemical prospecting: Nichol, lan. 02796 
Genesis 
Epigenetic, syngenetic: Ridge, J. D. 02785 
New Mexico 


Rio Arriba County, Hopewell and Bromide dis- 


tricts: Bingler, Edward C. 07897 





Salt Lake City area, stratigraphy: Stokes, W. L. 
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Metals — Continued 
(Ontario 3 
Espanola area, occurrence: Card, K. D. 07866 
ah 
on district, occurrence, zoning: James, Al- 
jan. 02611 
Metamorphic rocks 
Amphibolite ; 
Petrology, alteration, New Jersey: Collins, 
Lorence G. 02801 
General 
Fabric, Montana, Tobacco Root Tobacco Root 
Mts.: Burger, H. Robert, 3d. 02829 
General description, Manitoba, Guay Lake area: 
Kornik, L. J. O8059 
General description, Manitoba, Halfway Lake 
area: Godard, J. D. O8058 
Gneiss 
Mineral composition, Minnesota, Walberg 
Creek area: Viswanathan, S. 07823 
Metallic ores 
General description: Anderson, Charles A. 
(02789 
Geochemistry: Salotti, C. A.02787 
Textures, New York, Benson Mines: Hagni, 
Richard D. 02794 
Metasediments 
Absolute age, Beartooth Mts., Montana: Powell, 
J. L..02655 
Metavolcanics 
Petrology, North Carolina, Albemarle area: Bu- 
tler, J. Robert. 02827 
Migmatite 
General description, Wyoming, Wind River 
Mts.: Worl, R. G. 07972 
Mineral assemblages 
Manitoba, Watt Lake area, Precambrian: Crans- 
tone, Donald A. 07865 
Minnesota, Dunka River area, Biwabik Iron For- 
mation: Bonnichsen, Bill. 07824 
Physical properties 
Drillability: Bruce, William FE. 07776 
Drillability, abrasive indexes: White, C. G. 
02810 
Skarn 
Magnetite deposits: Collins, Lorence G. 02795 
Structural features 
Small, structural history reconstructed: Skinner, 
William R. 02937 
Taconite 
General description, Wyoming, Wind River 
Mts.: Worl, R.G. 07972 
Metamorphism 
Contact 
California, Panamint Range-Kingston Range talc 
belt: Wright, Lauren A. 07862 
Pennsylvania, Coopersburg area, prehnite veins 
in diabase: Simpson, Dale R. 02831 
Grade 
Indicators, muscovite basal spacing: Warner, 
Jeffrey. 02718 
Migration of elements 
Iron, magnetite deposits: Collins, Lorence G. 
02795 
Iron, magnetite deposits, New Jersey: Collins, 
Lorence G. 02801 
Regional 
Isotopes, coexisting sulfides: Lusk, John. 02793 
Penokean orogeny, Michigan, Marquette Iron 
Range: Babcock, Larry L. 07796 
Wyoming, Wind River Mts., taconite: Worl, R. 
G. 07972 


°1931 





Meteor craters 
Canada 

Canadian Shield, current investigations: Dence, 
Michael R. 07807 

Ontario 

Sudbury structure, impact evidence: French 
Bevan M. 07791 


. 


Meteorites 
Age 


Chondrites, H-, L-groups, formation events: 
Wanke, H. 08033 

K-Ar method, effect of redistribution by thermal 
diffusion: Turner, G. 08023 

Silicate inclusions, experiments on dating: Bur- 
nett, D. S. 08032 


Composition 


Carbonaceous chondrites, indium abundances: 
Schmitt, R. A. 08042 

Carbonaceous chondrites type I, Fe abundance: 
Suess, Hans E. 08039 

Carbonaceous, xenon, neon, source: Pepin, 
Robert O. 08049 

Chlorine, terrestrial contamination indicator: 
Berkey, E. 08047 

Chondrites, irons, trace-clements in metal 
phases: Smales, A. A. 08045 

Chondrites, lithophile clements, fractionation: 
Ahrens, L.. H. 08040 

Chondrites, rare earths, abundances: Haskin, 
Larry A. 08027 

Chondrites, Sb, Br, Hg: Ehmann, William D. 
08044 

Gold, iridium distribution, cf. kimberlite: Eh- 
mann, William D. 08043 

K, Ar, redistribution by thermal diffusion: 
Turner, G. 08023 

Rare earths, abundance in chondrules: Schmitt, 
R.A. 08041 


Genesis 


Carbonaceous chondrites: Schmitt, R. A. 08042 

Carbonaceous chondrites, types I, Il: Urey, 
Harold C. 08038 

Chondrites, LL-group, compositional evidence: 
Fredriksson, Kurt. 08035 

Chondrites, parent bodies, Moon, Mars: Wankc, 
H. 08033 

Parent body possibilities: Wetherill, George W 
08034 


Isotopes 


Xe-129, formation interval: Reynolds, John H. 
08048 


Norton County 


Geochemistry, tanthanide distribution: Masuda, 
Akimasa. 07871 

Radioactivity, cosmic-ray produced, absolute 
age: Matsuda, Hideki. 07925 


Peace River 


Radioactivity, cosmic-ray produced, absolute 
age: Matsuda, Hideki. 07925 


Richardton 


Composition, chondrules, rare earths: Schmitt, 
R.A. 08041 


Smithonia 


Chlorine distribution, contamination indicator: 
Berkey, E. 08047 

Composition, trace-element 
Berkey, E. 08046 


distribution: 


Tombigbee River 


Chlorine distribution, contamination indicator: 
Berkey, E. 08047 


Vilna 


Description: Folinsbee, R. E. 02814 
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Meteorites — Continued 


Walltown chondrite 
Composition, classification: Ehmann, William 
D. 07989 
Mexico 
Economic geology 
Natural gas, occurrence, exploration, reserves: 
Bullard, Fredda Jean. 07864 
Geomorpnology 
Airphoto interpretation, Gemini space flights: 
U.S.Natl. Acronaut. and Space Adm. 07917 
Karst evolution, cf. Europe: Enjalbert, H. 07985 
Geophysical surveys 
San Andres oil field, well-logging: Garcia, Mar- 
tin Nava. 02585 
Maps, geologic 


San Luis Potosi, Cardenas region and synclinc: 


Myers, Ralph L.. 07967 
Paleontology 
Invertebrata, Cretaceous, Cardenas Fm.: Myers, 
Ralph L. 07967 
Stratigraphy 
Cretaceous, Cardenas Fm., San Luis Potosi, 
redefined: Myers, Ralph L. 07967 
Michigan 
Absolute age 
Precambrian intrusions, Keweenawan fault areca: 
Chaudhuri, S. 07816 
Areal geology 
Wayne County: Mozola, Andrew J. 02770 
Economic geology 
Petroleum and natural gas, ficlds, symposium: 
Michigan Basin Geological Socicty. 08018 
Petroleum, natural gas, producing zones: Cham- 
pion, Beverly L. 07927 
General 
Education, Lake Superior State College, mineral 
identification: Kemp, C. Ernest. 07806 
Geophysical surveys 
Houghton County, well-logging, Jacobsville 
Sandstone: Bacon, L. O. 07817 
Hydrogeology 
Ontonagon County, ground-water resources: 
Doonan, C. J.02764 
Southeastern, Belle River basin, ground-water 
resources: Knutilla, R. L. 02739 
Wayne County, ground-water 
Mozola, Andrew J. 02770 
Maps, geologic 
Wayne County: Mozola, Andrew J. 02770 
Maps, geomorphologic 
Wayne County: Mozola, Andrew J. 02770 
Maps, ground water 
Ontonagon County: Doonan, C. J. 02764 
Southeastern, Beile River basin: Knutilla, R. L. 
02739 
Maps, oil and gas 
Fields: Michigan Basin Geological 
08018 
Maps, structure 
Albion oil and gas field, Trenton Group: 
Buehner, J. H. 07928 
Belle River Mills gas field, Salina anhydrite: 
Lundy, C. L.07929 
Colimbus gas field, Salina-Niagaran: Corden, 
Bruce B. 07930 
Deep River oil and gas field: Lundy, C. L. 07931 
Enterprise oil and gas field: Wirth, J. A. 07933 
Headquarters oil and gas field: Sutton, D. G 
07934 
Northville oil and gas field: Checkley, w. G. 
07935 
Norwich oil field: Fugate, R. J. 07932 


resources: 


Society 
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Michigan — Continued 
Maps, structure — Continued 
Overisel oil and gas field: Checkley, w G 
07936 id 
Peters oil and gas field: Kiddoo, Gordon, 07937 
Porter oil and gas field, Dundee Limestone: 
Helmboldt, D. 07938 ; 
Ray ‘gas field, Niagaran and reef complex 
Adams, A. R. 07939 
Reed City oil and gas field, Detroit River Group 
Upp. J. E., Jr. 07940 j 
Salem oil and gas field: Checkley, W. G. 0794] 
Scipio oil and gas ficld, Trenton Group 
Buchner, J. H. 07928 
Six Lakes gas field: Upp, J. E., Jr. 07942 
Stony Lake oil field, Traverse Limestone: Fortin, 
J. 1.07943 
Wayland oil field: Barbour, R. F. 07944 
Winterficld oil and gas field: Checkley, W, G 
07945 
Paleontology 
Crinoidea, Pennsylvanian, Woodville Sandstone, 
Jackson County: Strimpic, H. L. 02939 
Palynomorphs, Holocene, bottom sediments, 
Lake Superior: Benninghoff, W. S. 07802 
Petrology 
Marquette County, Siamo Slate, 
dikes: Powell, C. McA. 07794 
Sedimentary petrology 
Houghton County, Jacobsville Sandstone, physi- 
cal properties: Bacon, L. O. 07817 
Isle Royale, Mott Island Conglomerate: Larson, 
Robert James. 02864 
Lake Superior, bottom cores, post-glacial sedi- 
ment distribution: Farrand, William R. 0780! 
Stratigraphy 
Precambrian, Keweenawan, northern, correla- 
tion: Hubbard, Harold A. 07800 
Structural geology 
Marquette County, sandstone dikes, Siamo 
Slate: Powell, C. McA. 07794 
Marquette Iron Range, Penokean orogeny: Bab- 
cock, Larry L. 07796 
Michigan Basin, fold geometry 
Beckman, Walter A., Jr. 02662 
Microscope methods 
Fossil material, identification 
Algal filaments, Animikie cherts, darkfield illu- 
mination: Moorhouse, W. W. 07803 
Protista, coccolithophorids: Gartner, Stefan, Jr 
07919 
General 
Commission on ore microscopy: Bowie, S. H.U 
02803 
Microseisms 
Causes 
Waterfall generated: Rinehart, John S. 02665 
Interpretation 
Parkfield earthquake, June 1966: Fitch, Thomas 
J. 02909 
Surface wave 
02919 
Recording 
Strain and inertial scismographs: Shopland, 
Robert C. 02918 
Mineragraphy 
General ; 
Commission on ore microscopy: Bowie, S. H.U 
02803 
Textures 
Iron ore, New York, Benson Mines: Hagni, 
Richard D. 02794 
Violarite, Colorado: Bird, William H. 02798 
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Mineral data 
Carbonate minerals 
Bryozoan void-fillings, Kansas: Smit, David E. 
02838 
Mafic silicates 
Composition, New Jersey: Collins, Lorence G. 
02801 
Magnetite . 
Synthetic kenotetrahedral, crystal chemistry: 
Kullerud, G. 02749 
Muscovite 
Basal spacing, variation with metamorphic 
grade: Warner, Jeffrey. 02718 
Plagivclase 


Atomic movement, kinetic interpretations: 
Smith, J. V.02750 
Stress analysis, albite twinning: Lawrence, 


Robert. 02865 
Pyrite 
Indiana, Thunderbird coal mine, distribution: 
Khawaja, Ikram U. 02859 
Trace-clement content, ore genesis: Anderson, 
Charles A. 02789 
Rockbridgeite 
Florida, Polk County, nodules: Blanchard, Frank 
N. 02746 


Violarite 
Occurrence, Colorado: Bizd, William H. 02798 
Mineral deposits, genesis 
Classification 
Epigenctic, syngenctic: Ridge, J. D. 02785 
Evaporites 
Transport function of ground-water flow 


systems: Williams, Roy E. 07904 


Experimental studies 
Irreversible reactions, 
Harold C. 02748 
Igneous processes 
Gold, volcanogenic: Worthington, J. E. 02786 
Lead-zine 
Northwest Territories, Pine Point: Beales, F. W. 
07752 
Massive sulfide 
Quebec, Delbridge deposit, solfataric activity: 
Boldy, J. 07758 
Review, voleanogenesis: Anderson, Charles A. 
02789 
Tennessee, Ducktown: Salotti, C. A. 02787 
Metals 
Utah, East Tintic district: Shepard, W. M. 02612 
Metamorphism 
Iron, New Jersey: Collins, Lorence G. 02801 
Iron, New York: Hagni, Richard D. 02794 
Iron, skarns: Collins, Lorence G. 02795 
Petrofabrics, X-ray technique: Chakrabarti, 
Ananda K. 02797 
Ore transport 
Gold-quartz veins: Boyle, R. W. 02778 
Polymetallic ores 
Ontario, Thunder Bay district, Great Lakes 
Nickel intrusion: Mainwaring, P. R. 07790 
Porphyry copper 
Mineral zoning: Guilbert, J. M. 02788 
Utah, Bingham: Bray, R. Eldon. 02800 
Sodium sulfate 
Saskatchewan, Ingebrigt deposit: Rucffel, P. G. 
07887 
Strata-bound 
Gold, North Carolina: Worthington, J. E. 02786 
Structural controls 
Arizona, southern: Wertz, J. B. 02781 
ron, New Jersey: Collins, Lorence G. 02801 


evaluation: Helgeson, 
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Mineral deposits, genesis — Continued 


Structural controls —Continued 
Newfoundland, regional uisconformity: Cum- 
ming, L. M. 07765 
Supergene processes 
Violarite, stability: Bird, William H. 02798 
Tungsten 
Northwest Territories, Flat River area, skarn: 
Blusson, S. L.. 08055 
Uranium 
Geochemistry, roll-type deposits: Granger, H. C. 
02791 
Mineral economics 
Property evaluation 
Reserve estimation, 
David G. 07774 
Mineral exploration 
Geochemical methods 
Mapping and logging for mineral exploration: 
Pirson, Sylvain J. 02588 
Statistical analysis: Nichol, lan. 02796 
Ore guides 
Bering Sea: Hopkins, D. M. 02779 
Blind orebodies: Peters, W. C. 02780 
Epigenctic, syngenctic: Ridge, J. D. 02785 
Folded folds, analysis: Brown, Severn P. 02784 
Fracture patterns, Arizona: Wertz, J. B. 02781 
Gold veins, geochemistry: Boyle, R. W. 02778 
Programs 
Pediments, principles: Payne, A. L. 02782 
Research: Mitcham, Thomas W. 02799 
Uranium 
Automatic data processing: Bostick, N. H. 
02783 
Mineral resources 
Bering Sea 
Exploration: Hopkins, D. M. 02779 
Continental margin 
United States, castern, exploration: Emery, Ken- 
neth O. 07996 
Mineral zoning 
Porphyry copper 
Hydrothermal alteration: Guilbert, J. M. 02788 
Utah, Bingham: Bray, R. Eldon. 02800 
Uranium 
Ore rolls: Granger, H.C. 02791 
Mineralogy 
Identification techniques 
Seaman method, cleavage basis, Lake Superior 
State College, Mich.: Kemp, C. Ernest. 07806 
Practice 
Commission on ore microscopy: Bowie, S. H. U. 
02803 
Mining geology 
Evaluation 
Reserves, improvement of method: Mickle, 
David G. 07774 
Production control 
Nickel, Oregon, Riddle: Chace, F. M. 02802 
Research 
Present and future needs, applied: Reed, John J. 
07772 
Technology 
Open-pit mine, slope control, Quebec: Gagnon, 
J. M. Rejean. 07753 
Rock drillability, prediction studies: Bruce, Wil- 
liam E. 07776 
Rock mechanics, bedded deposits, Canada: 
Ignatieff, A. 07755 
Rock mechanics, pillar recovery: Royea, M. J. 
07756 


improvement: Mickle, 








Minnesota 
Areal geology 
Perent Lake and Kawishiwi Lake quadrangles, 
Duluth complex: Davidson, Donald M., Jr 
07822 
Geochemistry 
Cayuna district, iron formations, Co, Ni, Ga: 
Lepp, Henry. 07812 
Geomorphology 
Red Lake River valley, stream crosion: Ropes, 
L. H. 02737 
Hydrogeology 
Red Lake River valley, ground-water movement: 
Ropes, L. H. 02737 
Maps, geologic 
Red Lake River valley, surficial: Ropes, L. H 
02737 
Maps, magnetic 
McNair-Grand Portage area, airborne: U.S. 
Geological Survey. 02719 
Petrology 
Dunka River area, Biwabik Iron Formation: 
Bonnichsen, Bill. 07824 
North Shore Volcanic Group, compositional 
classification: Green, John C. 07793 
Thomson Formation, sedimentary features: 
Morey, G. B. 07795 
Walberg Creek area, Keewatin volcanics, 
cataclastics: Viswanathan, S. 07823 
Stratigraphy 
Precambrian, Ely Greenstone and Knife Lake 
Group, Vermilion district: Ojakangas, R. W 
07821 
Precambrian, Ely Greenstone and Knife Lake 
Group, Vermilion district: Sims, P. K. 07820 
Precambrian, Thomson Fm., Cloquet-Carlton 
area: Morey, G. B. 07795 
Structural geology 
Vermilion district, folds, faults: Sims, P. K 
07820 
Mississippi 
Sedimentary petrology 
Biloxi Bay, grass-balls, genesis, hurricane winds: 
DeVries, David A. 02885 
Seismic surveys 
Salmon event, traveltimes, amplitudes: Leh- 
mann, I. 02926 
Mississippi Valley 
Stratigraphy 
Ordovician, Prairie du Chien Group, upper val- 
ley: Davis, Richard A., Jr. 02905 
Mississippian 
Mlinois 
Columbia area, Paint Creck Fm., echinoderms, 
paleoecology: Strimple, H. L. 02938 
Indiana 
Gibson-Pike Counties, Golconda Fm., Jackson 
sand member: Fritz, Arthur J. 07828 
South-central, Bethe! Sandstone, sedimentation 
Friberg, J. F. 02871 
Kentucky 
Western, Bethel Sandstone, sedimentation: 
Friberg, J. F. 02871 
Nevada 
Carlin-Pinon Range area, Roberts Mts. thrust 
age: Smith, J. Fred, Jr. 07869 
Southern, stratigraphy, conodont — zones: 
Webster, G. D. 02753 
North America 
Conodonts, zonation, chronology: Collinson, 
Charles. 02901 
Crinoidea, inadunates, taxonomy: Burdick, D 
W.02775 
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Missouri 
Economic geology 
Coal, environments of deposition: Wan, 
Harold R. 02735 _—— 
Hydrogeology 
Missouri River area, Kansas City to lows 
Emmett, L. F.02741 oe 
Maps, ground water 
Missouri River area, Kansas City to lows 
Emmett, L. F. 02741 dat 
Paleontology 
Flora, Pennsylvanian, Drywood Fm., Henry and 
Cedar Counties: Basson, Philip W. 08065 
Stratigraphy 
Pennsylvanian, Desmoinesian Series, Bates 
County, cyclothems: Gentile, Richard J 
08064 
Structural geology 
Bates County, Pennsylvanian anticlines, subsur. 
face faults: Gentile, Richard J. 08064 
Mollusca 
Anagymnotoceras tozeri, n.sp. 
Triassic, Northwest Territories, Blaa Mtn, Fm 
Ellesmere Island: McLearn, F.H.02766 
Evolution 
Shell calcification, phylogenetic tree: Matheja, 
Johann. 07893 
Grambergia tetsaensis, n.sp. 
Triassic, British Columbia, Toad Fm., Tetss 
River valley: McLearn, F. H. 02766 
Hollandites pelletieri, n.sp. 
Triassic, British Columbia, Toad Fm. 
Chlotapecta Creek: McLearn, F. H. 02766 
Lenotropites tardus, n.sp. 
Triassic, British Columbia, Toad Fm., Tetsa 
River area: McLearn, F. H. 02766 
Precambrian 
Organic shells, later calcification: Matheja, 
Johann. 07893 
Tertiary 
United States, east coast, Miocene, provinces, 
paleoecology: Hecht, Alan D. 02658 
Molybdenum 
British Columbia 
Exploration, geophysical methods: Fountain, 
David K. 07754 
Montana 
Absolute age 
Beartooth Mountains, metasediments under 
Stillwater Complex: Powell, J. L. 02655 
Beartooth Mountains, Stillwater Complex: Fen- 
ton, M. D. 02657 
Geomorphology 
Caves, high-mountain, gravity sliding origin 
Campbell, Newell P. 07784 
Maps, geologic 
Beaverhead Range, central: Scholten, Robert 
07899 
Tobacco Root Mountains, Sheridan district 
Burger, H. Robert, 3d. 02829 
Structural geology 
Beaverhead Range, central, _ tectonics, 
mechanisms, evolution: Scholten, Robert 
07899 
Tobacco Root Mountains, structural evolution 
Burger, H. Robert, 3d. 02829 
Nebraska 
Economic geology 
Manganese, Seward County, sandstone cement 
Stevenson, T. H. 02644 
Phosphate, Neva Limestone: Russell, John L. 
02642 
General 
Early geologists: Reed, Eugene C. 02641 
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\ebraska — Continued 
General—Continued ' 
Fourth grade geology: Carlson, Marvin P. 02632 
Geochemistry 
Miocene ash beds: Izett, Glen A. 02758 
Zinc, Gistribution in mollisols: Dankert, Wayne 
N. 02633 
Hydrogeology 
Chadron Arch area, anomalies: DeGraw, Harold 
M. 02634 
Lincoln, Antelope Valley well field, recharge: 
Marlette, R. R. 08067 
South-central, water-resources development: El- 
lis, Michael J. 02635 
Paleontology 
Crinoidea, Pennsylvanian, occurrence: Pabian, 
Roger K. 02638 
Flora, Cretaceous, Dakota Group, Fairbury 
area: Pabian, Roger K. 02639 
Mammalia, Miocene, Marshland Fm., 
rhinoceros: Tanner, Lloyd G. 02671 
Pisces, Amphibia, Permian, Onaga Shale: Mar- 
tin, Larry D. 02637 
Petrology 
Miocene ash beds: Izett, Glen A. 02758 
Sedimentary petrology 
Cretaceous rocks, current markings: Cruz, Jesus 
Rafael. 02646 
Paleosols, Oligocene, 
Charles R. 02643 
Siructural geology 
Eastern, Richfield anticline: Svoboda, R. F. 
(2645 
Neon 
Geochemistry 
Carbonaceous chondrites, cosmogenic and 
trapped: Pepin, Robert O. 08049 
ada 


Brule Fm.:  Singler, 


Economic geology 
Exploration, pediments: Payne, A. L. 02782 
Geomorphology 
Arrow Canyon Range, alluvial fans: Ealey, P. J. 
02889 
Geophysical surveys 
Nuclear explosion, April 26, 1968, recording: 
Mines Magazine. 07763 
Hydrogeology 
Mesquite-Ilvanpah Valley area, ground-water 
resources: Glancy, Patrick A. 07965 
Moapa-Lake Mead = area, ground-water 
resources: Rush, F. Eugene. 08013 
Water use, 1950-65: Harrill, J. R. 07911 
Maps, ground water 
Mesquite-lvanpah Valley area: Glancy, Patrick 
A.07965 
Moapa-Luke Mead area: 
08013 
Paleoclimatology 
Quaternary, clay mineral indicators:Birkeland, 
Peter W. 02696 
Paleontology 
Conodonts, Mississippian-Pennsylvanian, 
oad through Derry series: Webster, G. D. 
0275: 
Mammalia, Tertiary, Esmeralda Fm., horses: 
Mawby, J. E. 08062 
Mammalia, Tertiary, Esmeralda #m., mastodon: 
Mawby, J. E. 08066 
Stratigraphy 
Devonian-Mississippian, Carlin-Pinon 


Rush, F. Eugene 


Range 


area, Roberts Mts. thrust age: Smith, J. Fred, 
Jr.07869 

Mississippian-Pennsylvanian, Upper to Lower 
Series, conodont zones: Webster, G. D. 02753 
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New Brunswick 
Economic geology 
Zinc, lead, Heath Steele orebody: Lusk, John. 
02793 
Geochemistry 
Sulfur, isotopes: Lusk, John. 02793 
New Hampshire 
Glacial geology 
East-central, till, ablation and basal: Drake, Lon 
D. 02886 
Maps, magnetic 
Colebrook-Umbagog Lake area, airborne: U.S. 
Geological Survey. 02754 
New Jersey 
Economic geology 
Iron, Dover district: Collins, Lorence G. 02801 
tron, Precambrian: Collins, Lorence G. 02795 
Engineering geology 
Materials, properties, crushed quartzite for 
highways: Faas, R. W. 02711 
Hydrogeology 
Essex County, ground-water resources: Nichols, 
William D. 07923 
Monmouth County, ground-water resources: 
Jablonski. Leo A. 08014 
Maps, geologic 
Essex County: Nichols, William D. 07923 
Monmouth County: Jablonski, Leo A. 08014 
Maps, ground water 
Monmouth County: Jablonski, Leo A. 08014 
Petrology 
Dover district, magnetite: Collins, Lorence G. 
02801 


New Mexico 
Absolute age 
Dona Ana County, San Miguel lava flow: Hoffer, 
Jerry M. 02825 
Areal geology 
Rio Arriba County: Bingler, Edward C. 07897 
Economic geology 
Mineral resources, Rio Arriba County: Bingler, 
Edward C. 07897 
Uranium, exploration: Bostick, N. H. 02783 
Engineering geology 
Vibratory properties, welded tuff, Mesita de Los 
Alamos: Keller, M. Dean. 07731 
Hydrogeology 
Chaves County, Roswell artesian basin, Permian 
strata: Havenor, Kay C. 07901 
Southern High Plains, Ogallala Formation: 
Cronin, James G. 02740 
Maps, geologic 
Cebolla quadrangle: Doney, Hugh H. 08015 
Rio Arriba County: Bingler, Edward C. 07897 
Maps, ground water 
Southern High Plains, Ogallala Formation: 
Cronin, James G. 02740 
Maps, tectonic 
Rio Arriba County: Bingler, Edward C. 07897 
Petrology 
Dona Ana County, San Miguel lava flow: Hoffer, 
Jerry M. 02825 
Rio Grande depression, Cenozoic basalts, varia- 
tion: Lipman, Peter W. 02830 
Sedimentary petrology 
Delaware basin, Permian deep-sea fans: Jacka, 
Alonzo D. 08004 
Stratigraphy 
Cebolla quadrangle: Doney, Hugh H. 08015 
Permian, San Andres and Artesia formations, 
Roswell basin: Havenor, Kay C. 07901 
Structural geology 
Cebolla quadrangle: Doney, Hugh H. 08015 
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New York 


Economic geology 
iron, Adirondacks: Collins, Lorence G. 02795 
Iron, Benson Mines: Hagni, Richard D. 02794 
General 
Lamont Geological Observatory, geophysical 
oceanographic studies: Ewing, Maurice. 
07995 
Hydrogeology 
Schoharie and Albany Counties, cavernous 
limestones: Baker, Victor R. 07786 
Paleontology 
Conodonts, Ordovician, Chazy Group, Cham- 
plain Valley: Raring, A. W. 02840 
Sedimentary petrology 
Long Island, marine-cstuarine environment, 
processes, structures: Oertel, George F., 2d. 
02851 
Onondaga Limestone, detrital dolomite: Lind- 
holm,R.C.02762  * 


Newfoundland 


Economic geology 
Zinc, western, occurrence, regional geologic 
control: Cumming, L. M. 07765 
Stratigraphy 
Cambrian-Ordovician, regional disconformity, 
western: Cumming, L.. M. 07765 
Ordovician, Lower-Middle, conodont biostratig- 
raphy, cf. Europe: Fahracus, Lars E. 02947 


Nickel 


Colorado 
Boulder County, occurrence: Bird, William H. 
02798 
Manitoba 
Halfway Lake area, possibilities: Godard, J. D. 
O8058 
Oregon 
Riddle, applicd geology: Chace, F. M. 02802 
Quebec 
Malartic mining district, Marbridge No. 2 mince, 
occurrence: Buchan, R. 07890 


North America 


Geomorphology 
Continental terrace, genesis, types: Wang, Chao- 
Siang. 07913 
Hydrogeology 
Ground-water budget, methods of study: Farvol- 
den, R. N.07977 
Paleontology 
Conodonts, Devonian, biostratigraphy: Klapper, 
Gilbert. 02860 
Conodonts, Mississippian, zonation, chronology: 
Collinson, Charles. 02901 
Conodonts, Ordovician, castern, biostratig- 
raphy. cf. Europe: Bergstrom, Stig M. 02894 
Conodonts, Ordovician, Middle-Upper, faunas: 
Sweet, Walter C. 02950 
Conodonts, Silurian, biostratigraphy: Rexroad, 
Carl B. 02841 
Crinoidca, Mississippian, Chesteran, taxonomy: 
Burdick, D. W.02775 
Mammalia, Picistocenc, lemmings, 
raphy: Guilday, John E. 08061 
Mammalia, Pliocene-Pleistocene, megalonychid 
sloths: Hirschfeld, Sue E. 08054 
Mammalia, Quaternary, evolutionary trends. 
Schultz, C. Bertrand. 02629 
Paleoecology, Precambrian-Holocenc, 
tion: Termier, Henri. 07867 
Sedimentary petrology 
Till, classification, investigation procedures: 
Dreimanis, A. 02887 


ZOOgeog- 
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North America — Continued 
Stratigraphy 
Ordovician, Lower, conodont biostratigraph 
Ethington, Raymond L. 02930 . 
Silurian, conodont zones: Rexroad, Carl p 
02841 
North Carolina 
Economic geology 
Gold, Slate Belt, genesis: Worthington, JE 


02786 
Petrology 
Albemarle area, metavolcanics: Butler, J 
Robert. 02827 
North Dakota 


Sedimentary petrology 
North-central, outwash deposits, till balls: Pet. 
tyjohn, Wayne A. 02935 
Northwest Territories 
Absolute age 
Baffin Island, C-14 standard deviation, se 
levels, glacial chronology: Andrews, J, T 
02617 
Areal geology 
Mackenzie, Tumi Lake area: McGlynn, J. ¢ 
07868 
Economic geology 
Copper, Coppermine River region, exploration 
Mining in Canada. 07883 
Lead-zinc, Pine Point orebodies, genesis: Beales, 
F. W.07752 
Mincral resources, Arctic islands, exploration 
problems: Sproule, J.C. 07881 
Petroleum, natural gas, Arctic areas: Mining in 
Canada. 07882 
Tungsten, Flat River headwaters: Blusson, $. L 
08055 
Glacial geology 
Baffin Island, eastern, chronology, C-14 dates 
Andrews, J. T. 02617 
Maps, geologic 
Mackenzie, Goulburn Group: Tremblay, L. P 
07898 
Mackenzie, Tumi Lake area: McGlynn, J. C 
07868 
Paleontology 
Mollusca, Triassic, Blaa Mtn. Fm., Ellesmere 
Island, ammonoid: McLearn, F. H. 02766 
Stratigraphy 
Cambrian-Ordovician, Mackenzie, Flat River 
tungsten area: Blusson, S. L. 08055 
Precambrian, Goulburn Group, Mackenzie 
Tremblay, L. P. 07898 
Structural geology 
Great Slave Lake area, stress orientation, 
photogeology: Haman, Peter J. 07879 
Nova Scotia 
Economic geology 
Coal, Sydney and Pictou fields, Carboniferous 
environments: Hacquebard, Peter A. 02736 
Sedimentary petrology 
Bedford Basin, foraminiferal tests, transport, 
sediment trap: Schafer, C. T. 07981 
Nuclear explosions 
Applications 
Engincering and scientific uses: Teller, Edward 
07863 
Deformation 
Fractures, subsurface, location technique: Bal- 
lard, R. F., Jr. 07705 
Detection 
Epicenter, origin time determination: Arora, S 
K. 02923 
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jaclear explosions — Continued 
Salmon ; 
Seismic wave traveltimes, amplitudes: Lehmann, 
1.02926 
Seismic effects 
April 26, 1968, Nevada: Mines Magazine. 07763 
Inelastic wave propagation, hand solution: Ab- 
bott, Phillip A. 07728 
Layered media, wave propagation solution: 
Costantino, C. J. 07738 
Salmon event, travelti plitud Leh- 
mann, 1. 02926 


Oceanography 
Methods 
Geophysical, Lamont Geological Observatory: 
Ewing, Maurice. 07995 





Feonomic geology 
Coal, environments of deposition: Wanless, 
Harold R. 02735 
Mineral resources, Caldwell North quadrangle: 
Smith, Bradicy E. 02816 
Mineral resources, Carrollton quadrangle: De- 
Long, Richard M. 02817 
Engineering geology 
Rock mechanics, Berea Sandstone, pore pres- 
sure effect: Aldrich, Merritt J., Jr. 02673 
Geochemistry 
West-central, till, trace elements: Wilding, L. P. 
02945 
Western, till, lacustrine deposits, Ca:Mg ratios: 
Steiger, Joseph R. 02953 
Geophysical surveys 
Clark-Champaign Counties, gravity: Richard, 
Benjamin H. 02842 
Glacial geology 
Northeastern, Wisconsinan tills, 
White, George W. 02944 
Maps, geologic 
Caldwell North quadrangle: Smith, Bradley E. 
02816 
Carrollton quadrangle: DeLong, Richard M. 
02817 
Mineralogy 
Clay minerals, till, west-central: Wilding, L. P. 
(02945 
Paleontology 
Conodonts, Devonian, Columbus-Delaware 
Limestones, central: Ramsey, Nancy J. 02936 
Crinoidea, Silurian, columnals, correlation use: 
Brohm, Irene. 02898 
Tracks and trails, Ordovician, Cincinnati area, 
burrows: Osgood, Richard G., Jr. 02852 
Sedimentary petrology 
Butler-Preble Counties, till, 
Brace, Benjamin R. 02896 
Central, Columbus Limestone, ripple-marked 
surface: Bates, Robert L.. 02892 
Portage County, glacial deposits, differentiation: 
Favede, Francoise. 02868 
South Amherst, Berea Sandstone, grain orienta- 
tion: Lene, Gene W. 02866 
Southeastern, Mlinoian terrace sediments: Hall, 
G. F.02877 
Western, till, lacustrine deposits, size analysis: 
Steiger, Joseph R. 02953 
Stratigraphy 
Devonian, Delaware Fm., bone beds, central: 
Conkin, James E. 02902 
Devonian, Middle, northwestern, subsurface: 
Janssens, A. 02882 
Devonian, Olentangy Shale, central: Tillman, 
John R. 02949 


thickness: 


differentiation: 
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Ohio — Continued 


Stratigraphy — Continued 
Pennsylvanian, Quaternary, Carrollton quadran- 
gic, section: DeLong, Richard M. 02817 
Structural geology 
Serpent Mound structure, peripheral deforma- 
tion: Galbraith, Robert M., 4th. 02872 
Weathering 
Newark area, glacial terraces, loess: Khangarot, 
A. S. 02858 


Oil and gas fields 


Mlinois 
Aden oil fields: Hoffman, Carlyle. 07833 
Albion oil fields: Skolficld, John L. 07834 
Boulder oil ficld: Stevenson, D. L. 07836 
Dale Consolidated oil ficld: Webb, Wilton H. 
07838 
Dupo oil field: Schwalb, Howard. 07839 
Eldorado Consolidated oil field: Hawn, Mar- 
garet H. 07840 
Fishhook gas ficld: Meents, Wayne F. 07841 
Gard's Point oil field: Sparks, Jackson B. 07842 
Gila oil field: McKay, Edward D. 07844 
lola Consolidated oil field: Luttrell, Homer. 
07847 
Johnston City East oil field: Bell, Frank. 07849 
New Baden East oil ficld: Bristol, Hubert M. 
07852 
New Harmony oil ficld: Skolfield, John L. 07853 
Oak Point oil field: Loveless, Ernest, Jr. 07854 
Oak Point West oil field: Loveless, Ernest, Jr. 
07947 
Patoka East oil field: Lester, John L. 07949 
Richview oil pool: Williamson, A. D. 07951 
Saint James oil field: Buehner, J. H. 07952 
Wapella East oil field: Harris, Lloyd A. 07957 
Waterloo oil field: Schwalb, Howard. 07958 
Illinois basin 
Oil fields, list: Brownfield, Robert L. 07832 
Indiana 
Heusler oil field: Combs, D. J. 07846 
Montgomery oil pool: Loveless, Ernest. 07851 
New Harmony oil field: Skolfield, John L. 07853 
Owensville East oil pool: Eberle, Robert F. 
07948 
Plainville oil and gas pool: Loveless, Ernest. 
07950 
Saint Meinrad oil field: Smith, Avery E. 07953 
Terre Haute East oil pool: Shane, John W. 
07955 
Union Chapel oil pool: Reynolds, Doug. 07956 
Kentucky 
Apex Consolidated oil field: Rose, William D. 
07835 
Boxville oil pool: Avila, John. 07837 
Greensburg oil pool: Kincheloc, Jesse. 07843 
Hanson oil pool: Nuttall, Brandon D. 07845 
Jingo oil field: Neudecker, Thomas E. 07848 
Midland gas field: Reynolds, Doug. 07850 
Taffy oil field: Smith, Avery E. 07954 
West Louisville oil pool: Norris, Ronald L. 
07959 
Michigan 
Albion-Pulaski-Scipio trend field: Buchner, J. H. 
07928 
Belle River Mills gas field: Lundy, C. L.. 07929 
Columbus gas field: Corden, Bruce B. 07930 
Deep River field: Lundy, C. L.. 07931 
East Norwich oil field: Fugate, R. J. 07932 
Enterprise field: Wirth, J. A. 07933 
Headquarters field: Sutton, D. G. 07934 
Northville field: Checkley, w. G. 07935 
Overisel field: Checkley, W. G. 07936 
Peters field: Kiddoo, Gordon. 07937 
Porter field: Helmboldt, D. 07938 
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Oil and gas fields — Continued 
Michigan—Continued 
Ray gas field: Adams, A. R. 07939 
Reed City field: Upp, J. E., Jr. 07940 
Salem field: Checkley, W.G. 07941 
Six Lakes gas field: Upp, J. E., Jr. 07942 
Stony Lake oil field: Fortin, J. L. 07943 
Symposium: Michigan Basin Geological Society 
08018 
Wayland oil field: Barbour, R. F. 07944 
Winterfield field: Checkley, W. G. 07945 
Oil sands 
Properties 
Electrical, shaly sands, conductivity, model stu- 
dy: Waxman, M. H. 02598 
Electrical, shaly sands, SP logs, interpretation: 
Smits, L. J. M.02599 
Oil shale 
Colorado 
Anvil Points research facility: Mines Magazine. 
07773 
Oklahoma 
Paleontology 
Cephalopoda, Pennsylvanian, Buckhorn 
Asphalt, intracameral deposits: Fischer, Al- 
fred G. 02769 
Ontario 
Economic geology 
Metals, Mongowin pluton contact: Card, K. D 
07866 
Uranium-thorium, northern: Robertson, James 
A. 07916 
Engineering geology 
Rock mechanics, Falconbridge nickel mine: 
Slade, A. G.07759 
Geochemistry 
University-Pukaskwa Rivers area, cobalt, 
geochemical prospecting: Wolfe, W. J. 02706 
Geophysical surveys 
Sonar Caliper logging projects: Dawson-Grove, 
G. E. 02595 
Maps, geochemical 
University-Pukaskwi. 
Wolfe, W. J.02706 
Mineralogy 
Sulfides, Ontario, Great Lakes Nickel intrusion 
Mainwaring, P. R. 07790 
Petrology 
Espanola area, Mongowin pluton: Card, K. D 
07866 
Fort William area, Great Lakes Nickel intrusion 
MacRae, N.D. 07789 
Sudbury basin, Onaping Fm., shock metamor- 
phism: French, Bevan M. 07791 
Sedimentary petrology 
Gowganda Fm., fabric cf. Squantum Tillite 
Lindsay, John F. 02932 
Lake Michigan shore, Huronian conglomerates, 
glacial origin: Young, G. M. 07804 
Waterloo interlobate area, till: Karrow, P. F 
02931 
Stratigraphy 
Precambrian, Huronian groups and formations, 
nomenclature: Robertson, J. A. 07799 
Structural geology 
Huronian rocks, metamorphism: Church, Wil- 
liam R. 07819 
Penokean and Hudsonian orogenics, Grenville 
Front age: Church, William R. 07819 
Sudbury basin, deformation, Onaping Fm.. 
meteorite impact: French, Bevan M. 07791 
Ordovician 
Alabama 
Conodonts, Chickamauga 
Cameron. 02837 








Rivers sheets, cobalt: 


fm.: Mosher, L 
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Arkansas irgey — CO 
Conodonts, Kimmswick-Fernvale Limes laamide 
correlation: Craig, William W. 02904 Idaho- 
Canada Rober 
Northwestern, Selwyn Mountains, Flat Riv ieashvon , 
tungsten area: Blusson, S. L. 08055 * Great Lé 
Mississippi Valley Michiga 
Upper valley, Prairie du Chien Group: Davis he 
Richard A., Jr. 02905 “i 
New York p are 
Champlain Valley, conodonts, Chazy - 
Raring, A. W. 02840 i cha 
Newfoundland Quaternar, 
Lower-Middle, conodont biostratigraphy cf British 
Europe: Fahracus, Lars E. 02947 ane 
North America y dance 
Conodonts, faunas, Middle-Upper: oo 
Walter C. 02950 ae Earth's. 
Eastern, conodonts, biostratigraphy, cf. Europe Gaon 
Bergstrom, Stig M. 02894 ; \ — ii 
Lower, conodont  biostratigraphy: i "Ts 
Raymond L.. 02930 sites a arene 
Ohio eaten 
Cc og burrows: Osgood, Richard G, Absolute ¢ 
Vermont —— 
Champlain Valley, conodonts, Chazy Group . e i 
Raring, A. W. 02840 Economic 
Oregon Gechem 
Areal geology "Northe 
Cascade Range, guidebook, andesite con. kevic 
ference: Dole, Hollis M. 07744 Geuphysic 
Newberry caldera, field trip: Higgins, Michael Alcutiz 
W.07741 profi 
Santiam and McKenzie Pass areas, field trip Meso7: 
Taylor, Edward M. 07745 John 
Economic geology Paleomag 
Nickel, Riddle: Chace, F. M. 02802 Pliocet 
Geochemistry toria 
Cascade Range, lavas, compositional variations Paleontol 
McBirney, Alexander R. 07734 Fauna. 
Geomorphology Brig 
Crater Lake basin, genesis: Williams, Howel Fauna 
07746 caus 
Geophysical surveys Micro! 
Crater Lake area, gravity, acromagnetic: Blank, mag 
H. Richard, Jr. 07747 Sedimen 
Maps, geologic North 
Mount Hood: Wise, William §. 07742 Sko 
Petrology Stratigra 
Mount Mazama, climatic eruption ejecta, com- Plioce 
positional variation: McBirney, Alexander R pale 
07743 Structure 
Structural geology Sea-fl 
Crater Lake region, lineaments, trends: Blank, Bru 
H. Richard, Jr. 07747 Paleobotar 
Volcanology Ontogen 
— _— general description: Wise, William Carbe 
. 2 rya 
Mount Mazama, volume of ejecta, caldera gene- Pennsvl 
sis: Williams, Howel. 07746 Misso 
Santiam and McKenzie Pass areas, field trip ORC 
Taylor, Edward M. 07745 Paleoclims 
Organic materials Indicate 
Analytical methods Quai 
Amino acid, separation from petroleum im- Bir 
pregnated bone: Ho, T. Y. 02708 Quaterr 
n-paraffins Alber 
C-13:C-12 ratio, clue to origin: Welte, Dietrich tur 
H. 02813 Fossi 
Bu 
Orogeny : Wyor 
Hudsonian ; det 
Great Lakes region: Church, William R. 07819 
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ogeny - Continued 

Laramide 

\daho-Montana, Beaverhead Range: Scholten, 
Robert. 07899 

Penokean : wl 

Great Lakes region: Church, William R. 07819 
Michigan, Marquette Iron Range: Babcock, 
Larry L. 07796 


a 
perissocytheridea meyerabichi 
Holocene, California, La Jolla 
canyon cliff: Holden, John C. 08063 
Quaternary 


submarine 


British Honduras, marine, ecology: Teeter, 
James W. 02940 
Oxygen 
Abundance 
farth’s crust: Volborth, Alexis. 08025 
Geochemistry 
Earth's crust: Volborth, Alexis. 08025 
Isotopes 
Fractionation in lithosphere: Volborth, Alexis. 
08025 
Pacific Ocean 
Absolute age 
Anomaly 10, fission-track: Luyendyk, Bruce P 
02664 


Economic geology 
Mineral exploration: Hopkins, D. M. 02779 
Geochemistry 
Northeastern, sediments, Eh and pH: Roman- 
kevich, E. A. 02811 
Geophysical surveys 
Aleutian Islands area, magnetic 
profiles: Erickson, Barrett H. 02834 
Mesozoic-Cenozoic boundary, seismic 
John 1.07986 
Paleomagnetism 
Pliocenc-Pleistocene, sediments, castern equa- 
torial: Hays, James D. 02678 
Paleontology 
Fauna, Quaternary, island shore, endemism: 
Briggs, John C. 02684 
Fauna, Quaternary, island shore, endemism, 
causes: McDowall, R. M. 07825 
Microfossils, Pliocene-Pleistocene, relation to 
magnetic reversals: Hays, James D. 02678 
Sedimentary petrology 
Northeastern, sediments, deposition, controls 
Skornyakov, N.S. 02812 
Stratigraphy 
Pliocene-Pleistocene, biostratigraphy, cf 
paleomagnetic record: Hays, James D. 02678 
Structural geoviogy 
Sea-floor spreading, time variation: Luyendyk, 
Bruce P. (2664 
Paleobotany 
Ontogeny 
Carboniferous plants, Ilinois coal beds: Delevo- 
ryas, Theodore. 07920 
Pennsylvanian 
Missouri, Drywood Fm 
O8065 
Paleoclimatology 
Indicators 
Quaternary, California-Nevada, clay minerals 
Birkeland, Peter W. 02696 
Quaternary 
Alberta, Pleistocene, pre-Laurentide, tempera- 
tures: Morgan, Alan V. 02702 
Fossil and magnetic evidence, Pleistocene: 
Burkholder, Paul R. 07970 
Wyoming, Converse County, Pleistocene: An- 
derson, Elaine. 08060 


anomalies, 


Ewing, 


Basson, Philip W 
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Paleoclimatology — Continued 
Temperature 
Quaternary, oceanic-island shore faunas, en- 
demism: Briggs, John C. 02684 
Quaternary, oceanic-island shore faunas, en- 
demism cause: McDowall, R. M. 07825 
Paleoecology 
Analysis 
Evolution of life, Earth environments: Termier, 
Henri. 07867 


Brachiopoda 
Rafinesquina  alternata, shell morphology: 
Richards, R. Peter. 02843 
Echinodermata 
Mississippian, marine, Illinois: Strimple, H. L. 
02938 
Indicators 
Mastodon(?) tusk, Kansas, Manhattan area, 


Pleistocene: O'Brien, Patricia J. 07966 
Methods 
Ancient shorelines, wave energy, sand grain ero- 
sion: Margolis, Stanley V.07915 
Mollusca 
Miocene, marine, U.S. east coast: Hecht, Alan 
D. 02658 
Quaternary 
Lagoonal, California, La Jolla 
canyon: Holden, John C. 08063 
Oceanic-island shore faunas, endemism, causes: 
Briggs, John C. 02684 
Oceanic-island shore faunas, endemism, causes: 
McDowall, R. M. 07825 
Paleogeography 
Pennsylvanian 
Missouri, Bates County: Gentile, Richard J 
08064 
Permian 
Alaska, east-central: Bond, Gerard C. 02895 
Paleomagnetism 
Precambrian 
Lake Superior region, Keweenawan volcanic 
units: Palmer, H.C. 07815 
Reversals 
Pleistocene, correlation with deep-sea sedi- 
ments: Burkholder, Paul R. 07970 
Paleontology 
Catalogs 
Diatoms, fossil and Recent, Mills’ index revision: 
VanLandingham, Sam L. 07918 
Fossilization 
Mineralization of organic tissues, molecular 
mechanisms: Matheja, Johann. 07893 
Life, origin 
Evolution of life, Earth environments: Termier, 
Henri. 07867 
Organic compounds, prodiection§ in 
Zeller, Edward J. 08030 
Taxonomy 
Phenetic vs. phylogenetic: Colless, Donald H. 


submarine 


space 


02687 

Phencetic vs. phylogenetic: Procaccini, Donald J. 
02685 

Phylogenetic vs. phenetic: Bock, Walter J 
02686 


Quantitative phyletic analysis, new method: 
Kluge, Arnold G. 02688 
Textbooks 
Vertebrata, supplement, discussions: Romer, Al- 
fred Sherwood. 07914 
Paleozoic 
Florida 
Southwestern, stratigraphy, 
Scholl, David W. 02732 


late cyclothem: 











1940 


Paleozoic — Continued 
Utah 
Salt Lake City area, stratigraphy: Stokes, W. L 
02627 
Wyoming 
Grand Teton National Park, stratigraphy: Love, 
J.D. 07964 
Palynology 
Cretaceous-Quaternary 
Alaska, continental margin, Pribilof Canyon 
area: Hopkins, David M. 02677 
Environmental analysis 
Lake Superior, post-glacial bottom sediments: 
Benninghoff, W. S. 07802 
Palynomorphs 
Aquilapollenites 
Cretaceous, Alberta, Edmonton Fm., new spe- 
cies: Srivastava, Satish K. 07921 
Mancicorpus 
Emendation: Srivastava, Satish K. 07921 
Paragenesis 
Porphyry copper 
Utah, Bingham: Bray, R. Eldon. 02800 
Patterned ground 


Pingos 
Illinois, north-central, fossil field: Flemal, 
Ronald C. 02870 
Peat 
Florida 


Southern, occurrence, swamp-marsh complex 
Spackman, W. 02731 
Illinois 
Resources, 
02771 
Louisiana 
Coastal basins, current accumulation: Frazier, 
David E. 02733 
Occurrence 
Environmental and structural differentials: Rad- 
orth, Norman W. 02734 


Pebbles 
Desert varnish 
Genesis, California: Hooke, Roger LeB. 02695 
Orientation 
Till, Minois, south-central: Lineback, Jerry A 
02854 
Pelecypoda 
Cretaceous 
Mexico, San Luis Potosi, Cardenas Fm.: Myers, 
Ralph L.. 07967 
Pennsylvania 
Areal geology 
Allensville 
02713 
Engineering geology 
Highway problems, petrographic 
Reidenouer, D. R. 02710 
Geomorpholog\ 
Susquchanna River, crosion, 
rates: Johnson, G. C. 02712 
Valley and Ridge province, upland accordance 
trends: Monmonicr, M. S.02714 
Glacial geology 


properties: Hester, Norman C 


quadrangic: Flueckinger, L. A 


solutions 


sedimentation 


Northwestern, Wisconsinan tills, thickness 
White, George W. 02944 
Mineralogy 


Muscovite, basal spacing, southeastern: Warner, 
Jeffrey. 02718 
Prehnite veins, Coopersburg area 
Dale R. 02831 
Petrology 
Coopersburg area, prehnite veins in diabase. 
wallrock alteration: Simpson, Dale R. 02831 


Simpson, 
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Pennsylvania — Continned 
Petrology —Conunued 


Southeastern, muscovite basal Spacing 
metamorphic influence: Warner, Jeffrey 
02718 


Sedimentary petrology 
Susquehanna River basin, sedimentation rates 
Johnson, G. C. 02712 
Stratigraphy 
Devonian, Catskill Fm., Elk Mtn.: Glaeser, J.D. 
02716 
Devonian, Ridgeley, Schoharie-Esopus, Palmer. 
ton Fms., continuity: Sevon, W. D. 02717 
Weathering 
Northwestern, till: Sitler, Robert F. 02846 
Pennsylvanian 
Illinois 
Coal, environments of deposition: Wanless, 
Harold R. 02735 
Jasper County, Vertebrata: DeMar, Robert £. 
02907 
lowa 
Coal, environments of deposition: Wanless, 
Harold R. 02735 
Kentucky 
Hopkins and Webster Counties, field conference 
guidebook: Geological Society of Kentucky 
02747 ; 
Michigan 
Jackson County, Crinoidea, Woodville Sand- 
stone: Strimple, H. L. 02939 
Missouri 


Bates County, Desmoinesian Serics: Gentile, 


Richard J. 08064 

Coal, environments of deposition 
Harold R. 02735 

Henry and Cedar Counties, flora, Drywood Fm. 
Basson, Philip W. 08065 

Nebraska 

Crinoidea, stratigraphic distribution: Pabian, 

Roger K. 02638 


Wanless, 


Nevada 
Southern, — stratigraphy, conodont — zones 
Webster, G. D. 02753 
Ohio 


Coal, environments of deposition: Wanless, 
Harold R. 02735 
Oklahoma 
Cephalopoda, Buckhorn Asphalt: Fischer, Al- 
fred G. 02769 
United States 
Conodonts, biostratigraphy: Lane, H. Richard 
02862 
West Virginia 
Charleston area, stratigraphy: Haught, Oscar L.. 
08053 
Permeability 
Experimental studies 
Porous. bodies, model study 
02603 
Heterogeneous media 
Distribution determination, energy dissipation 
analysis: Nelson, R. William. 02604 
Petroleum reservoirs 
Heterogencity, circular discontinuity, impact on 
displacement front: Parsons, R. W. 02601 
Permian 
Alaska 
East-central, sedimentation: Bond, Gerard C 
02895 
Nebraska : 
Nemaha County, Pisces, Amphibia: Martin, 
Larry D. 02637 


Hancox, N. L 
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Permian — Continued 
New Mexico : : 
Chaves County, Roswell basin, stratigraphy: 
Havenor, Kay C. 07901 
Delaware basin, Delaware Mtn. Group, deep-sea 
fans: Jacka, Alonzo D. 08004 
Texas f 3 , 
Apache Mountains, Guadalupian stratigraphy: 
SEPM Permian Basin Section. 08003 
Apache Mountains, Guadalupian stratigraphy: 
Wilde, Garner L. 07969 
Apache Mountains, Guadalupian stratigraphy, 
field trip: Bishop, S. W. 08007 
Apache Mountains, Guadalupian stratigraphy, 
field trips: Bishop, S. W. 08006 
Delaware basin, Delaware Mtn. Group, deep-sea 
fans: Jacka, Alonzo D. 08004 
United States 
Western, conodonts, biostratigraphy: Clark, 
David L.. 02900 
Petrofabrics 
Iron ores 
New York, Benson Mines: Hagni, Richard D. 
02794 
Metamorphic rocks 
California, Papoose Flat pluton contact aurcole: 
Sylvester, Arthur G. 02828 
Methods 
X-ray, opaque minerals: Chakrabarti, Ananda K. 
02797 
Shale 
Fissile gray, clectron microscope study: O'Brien, 
Neal R. 07973 
Petroleum 
Exploration 
Needs, coordination of geology, geophysics, en- 
gineering: Halbouty, Michel T. 07891 
Potential, [Hlinois basin: Miller, D. N., Jr. 07963 
General 
Directory of information, Hlinois basin: Smith, 
Avery E. 07885 
Illinois 
Ilinois basin, fields, list: Brownfield, Robert L. 
(07832 
Production, history: Ilinois Geological Survey. 
07829 
Illinois basin 
General, symposium: Illinois Geological Society 
07826 
Illinois-Indiana- Kentucky 
Ilinois basin, exploration, geophysical: Dawson, 
Woodson H. 07960 





r 


Indiana 
Gibson-Pike Counties, occurrence: Fritz, Arthur 
J.07828 
Southwestern, fields, list: Brownfield, Robert L 
07832 


Trenton field and Illinois basin, occurrence, 
production: Dawson, T. A. 07830 

Kentucky 

Simpson County, occurrence: Branson, E. R 
02670 


Western, fields, list: Brownfield, Robert L. 
(7832 

Western, occurrence, production: Smith, Avery 
F.07831 

Michigan 


Fields, symposium: Michigan Basin Geological 
Society. OR018 
Occurrence, producing formations: Champion, 
Beverly L.. 07927 
Northwest Territories 
Arctic areas, exploration: Mining in Canada 
O7882 
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Petroleum — Continued 
Ohio 
Caldwell North quadrangle, occurrence: Smith, 
Bradley E. 02816 
Carrollton quadrangle, occurrence: DeLong, 
Richard M. 02817 
Reservoirs 
Migration and accumulation of fluids: Gussow, 
William C. 07892 
Permeability hetcrogencity cffect, mathematical 
model: Parsons, R. W. 02601 
Petrology 
Experimental studies 
Instruments, solid-state temperature controller: 
Hadidiacos, C. G. 02652 
Phase equilibria 
Fe-S-O-H 
Oxidation-reduction reactions: Granger, H. C. 
02791 
Na-Al-Si-Ca-C-O-H 
Alkaline rocks, limestone assimilation: Watkin- 
son, David H. 02656 
Sulfide ores 
Metamorphism: Salotti, C. A. 02787 
Phosphate 
Kansas 
Occurrence, Neva Limestone: Russell, John L. 
02642 
Nebraska 
Occurrence, Neva Limestone: Russell, John L. 
02642 
Photogeology 
Northwest Territories 
Great Slave Lake, interpretation: Haman, Peter 
J.07879 
Photography 
Gemini space flights, United States and Mexicc: 
U.S.Natl. Aeronaut. and Space Adm. 07917 
Pisces 
Paraliodesmus guadagnii, n.gen., n.sp. 
Cretaceous, Kansas, Niobrara Fm.: Dunkle, 
David H. 02765 
Permian 
Nebraska, Onaga Shale, Nemaha County: Mar- 
tin, Larry D. 02637 
Tertiary 
South Dakota, Turtle Butte: Skinner, Morris F. 
07990 
Placers 
Uranium 
Ontario, northern, Precambrian: 
James A. 07916 
Platinum 
Wyoming 
Centennial Ridge district, occurrence: MceCal- 
lum, M. E. 07982 
New Rambler district, occurrence: McCallum, 
M. E. 07983 
Polymetallic ores 
Quebec 
Matagami area, occurrence 
07859 
Noranda district, Delbridge deposit, genesis: 
Boldy, J. 07758 
Popular and elementary geology 
California 
Southern, vertebrates: Downs, Theodore. 07895 
Porifera 
Morphology 
Microscleres, use in classification: Reid, R. E. H. 
07907 
Taxonomy 
Demospongia, microsclere basis: Reid, R. E. H. 
07907 


Robertson. 


Sharpe, John I. 


1942 





Porosity 
Sedimentary rocks 
Instruments, gas porosimeter: Bousaid, Issam. 
07909 
Potassium 
Abundance 
Precambrian shield rocks, Canada: Shaw, D. M. 
08026 
Geochemistry 
Meteorites, redistribution by thermal diffusion: 
Turner, G. 08023 
Precambrian 
California 
Panamint Range-Kingston Range area, Crystal 
Spring Fm.: Wright, Lauren A. 07862 
Colorado 
Needle Mountains, Uncompahgre Fm., carbon 
ratios: Barker, Fred. 02824 
Western, stratigraphy: Condie, Kent C. 02606 
Great Lakes region 
Penokean and Hudsonian 
Church, William R. 07819 
Manitoba 
Guay Lake area, Nokomis, Sherridon, and Snow 
groups: Kornik, L. J. 08059 
Halfway Lake area, metasedimentary and 
metavolcanic rocks: Godard, J. D. O8058 
Watt Lake area, Wasckan and Sickles series: 
Cranstone, Donald A. 07865 
Michigan 
Marquette County, Siamo Slate 
McA. 07794 
Marquette Iron Range, Penokean orogenic- 
metamorphic cycle: Babcock, Larry L. 07796 
Northern, Keweenawan stratigraphy: Hubbard, 
Harold A. 07800 


orogenies, ages: 


Powell, C. 


Minnesota 
Cloquet-Carlton area, Thomson Fm.: Morey, G. 
B. 07795 
Dunka River areca, Biwabik Iron Formation 


Bonnichsen, Bill. 07824 
Perent Lake and Kawashiwi Lake quadrangles, 
Duluth complex: Davidson, Donald M., Jr 
07822 
Vermilion district area, Ely Greenstone and 
Knife Lake Group: Sims, P. K. 07820 
Vermilion district, Ely Greenstone and Knife 
Lake Group: Ojakangas, R. W. 07821 
Walberg Creek area, Keewatin volcanics 
Viswanathan, S. 07823 
Montana 
Tobacco Root Mountains, tectonics: Burger, H 
Robert, 3d. 02829 
New Mexico 
Cebolla quadrangle, stratigraphy: Doney, Hugh 
H. O8015 
Rio Arriba County, petrology: Bingler, Edward 
C.07897 
Northwest Territories 
Mackenzie, Goulburn Group: Tremblay, L. P 
07898 
Ontario 
Lake Michigan shore, Huronian conglomerates 
Young, G. M. 07804 
Nomenclature, Huronian Supergroup, groups 
and formations: Robertson, J. A. 07799 


Penokean and Hudsonian orogenies, ages: 
Church, William R. 07819 
Quebec 
Hart-Juane River map-area, petrology: Kish. 


Leslie. 07857 
Louvicourt Township, petrology: Sharpe, John | 
07858 
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Precambrian — Continued 
Quebec — Continued 
Matagami area, stratigraphy: Sh; 
07889 ey: See 
Saskatchewan 
Geikie River map-area, stratigr: : Bs 
02809 P ne eRe. 
Utah 
se stratigraphy: Condie, Kent C. 026%, 
alt Lake City area, stratigraphy: StoLec w 
oar City area, stratigraphy: Stokes, W | 
Wisconsin 
North Shore Volcanic Group: 2¢ . 
+ thes P: Green, John ( 
Northern, Keweenawan stratigraphy: Hubbard 
Harold A. 07800 
Wyoming 
Centennial Ridge gold-platinum district: McC! 
lum, M. E. 07982 
Grand Teton National Park, stratigraphy: 
J.D.07964 ee 
New Rambler district: McCallum, M. E, 07983 
Western, stratigraphy: Condic, Kent C. 02606 
Protista 
Coccolithophores 
Cretaceous, Arkansas-Texas, descriptions, ron; 
tion: Gartner, Stefan, Jr. 07919 
Pleistocene, submarine, paleoclimatic indi. 
tors: Burkholder, Paul R. 07970 
Protozoa 


Quaternary 
Temperature and chronology _ indicatoy 
Pleistocene: Burkholder, Paul R. 07970 
Pteridophytes 


Lepidophloios kansanus 
Carboniferous, Illinois, coal beds: Delevora 
Theodore. 07920 ; 
Lepidostrobophyllum, n. comb. 
Pennsylvanian, Missouri, Drywood Fm.: Basson 
Philip W. 08065 
Puerto Rico 
Geomorphology 
Karst evolution, 
07984 
Northern, karst in Tertiary limestone: Monro 
Watson H. 08073 


haystack-doline: Birot, P 


Pyrite 
Genesis 
Massive sulfide, volcanism: Anderson, Charles 
A. 02789 
Ore rolls: Granger, H.C. 02791 
Indiana 
Sullivan County, Thunderbird coal mine, dis- 
tribution: Khawaja, Ikram U. 02859 
Quaternary 
Alaska 


Prince of Wales Island, Maybeso Creek valley 
late-Pleistocene sequence: Swanston, D. N 
02618 

Alberta 

Calgary, Pleistocene periglacial features, tem- 

peratures: Morgan, Alan V. 02702 
Barbados 

Recfs and sea-level changes, absolute age 

Mesolella, Kenneth J. 02694 
California 

La Jolla submarine — canyon, 
Holocene: Holden, John C. 08063 

Sin Nicolas Island, Pleistocene terraces, ab- 
solute age: Valentine, James W. 02826 

Sierra Nevada, clay mineral climatic indicators 
Birkeland, Peter W. 02696 

Connecticut 
Western, till, stratigraphy: Pessl, Fred, Jr. 02934 
Western, tills: Schafer, J. P. 02844 


Ostracoda, 
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(Quaternary — Continued 


w . 
A province, Pleistocene owl: Brodkorb, 


Pierce. 08052 
Gulf of St. Lawrence 
Northumberland Strait, cores, Foraminifera and 
stratigraphy: McRoberts, Jill H. E. 07979 
Illinois , ‘ 
Danville area, till units: Johnson, W. Hilton. 
02883 
Fast-central, Wisconsinan till: Kempton, John P. 
(2857 
Kentucky 
Boone County, northwestern, glacial drift, rela- 
tion to Holocene forests: Keith, John R. 07988 
Louisiana 
Coastal plain, peat accumulation: Frazier, David 
E.02733 
Nevada 
Great Basin, clay mincral climatic indicators: 
Birkeland, Peter W. 02696 
North America 
Mammalia, evolutionary trends: Schultz, C. 
Bertrand. 02629 
Mammalia, lemmings, species divergence: Guil- 
day, John E. 08061 
Northwest Territories 
Baffin Island, Pleistocene chronology: Andrews, 
J.T.02617 
Ontario 
Waterloo interlobate area, till: Karrow, P. F. 
02931 
Submarine 
Pleistocene, duration and climate, methods: 
Burkholder, Paul R. 07970 
United States 
Vhio-Wabash River valleys, Pleistocene alluvial 
deposits: Straw, W. Thomas. 02955 
Western, Aves, Pleistocene grouse: Jehl, Joseph 


R.. Jr. 02815 
Utah 
Man, fossil, cultural remains: Marwitt, John P. 
(12626 
West Indies 
Barbados Ridge, cores, stratigraphy, 


Foraminifera: Ramsay, A. T. S.07978 
Wyoming 
Converse County, Mammalia, Little Box Elder 
cave: Anderson, Elaine. 08060 
Quebec 
Areal geology 
Matagami area: Sharpe, John |. 07859 
Economic geoiogy 
Gold, Louvicourt Township, occurrence 
Sharpe, John 1. 07858 
Nickel, Marbridge No. 2 mine, occurrence 
Buchan, R. 07890 
Polymetallic ores, Matagami area, occurrence: 
Sharpe, John 1. 07859 
Polymetallic ores, Noranda district, Delbridge 
deposit, genesis: Boldy, J. 07758 
Engineering geology 
Slope stability, Lac Jeannine, open-pit mine: 
Gagnon, J. M. Rejean. 07753 
General 
Geological exploration, ficld work, 1967: 
Quebec Department of Natural Resources. 
(02768 
Geochemistry 
Bachelor Lake, kimberlite, Sr in calcite: 
Brookins, D. G. 02682 
Geomorphology 
Poste-de-la-Baleine area, morphology, analysis 
method: Cailleux, Andre. 07994 


INDEX 
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Quebec — Continued 
Geomorphology —Continued 
Saint Lawrence Estuary, tidal flats, shore ice ac- 
tion: Dionne, Jean-Claude. 07976 
Glacial geology 
Montreal area, recessional moraine, nomencla- 
ture: Laverdiere, Camille. 07993 
Maps, geologic 
Daniel Township, cast half: Sharpe, John I. 
07859 
Galinee Township, north half: Sharpe, John I. 
07859 
Hart-Juane River map-area: Kish, Leslie. 07857 
Isle Dicu Township: Sharpe, John 1. 07859 
Lake Memphremagog area: Boucot, Arthur J. 


07861 
Louvicourt Township, by quarters: Sharpe, John 
1. 07858 
Paleontology 
Fauna, Silurian-Devonian, Lake 


Memphremagog map-area, correlation: Bou- 
cot, Arthur J. 07861 
Petrology 
Gaspe Peninsula, red-feldspar granite: Boone, 
Gary M. 02776 
Hart-Jaune River map-area, Precambrian rocks: 
Kish, Leslie. 07857 
Louvicourt Township, Precambrian _ rocks: 
Sharpe, John 1. 07858 
Matagami area, Precambrian rocks: Sharpe, 
John 1. 07859 
Sedimentary petrology 
Southeastern, soils, weathering, particle-size 
variation: Valentine, K. W. G. 02774 
Stratigraphy 
Silurian-Devonian, Lake Memphtemagog map- 
area, re-mapping, correlation: Boucot, 
Arthur J. 07861 
Radar methods 
Applications 
Geoscience: Rouse, John Wilson, Jr. 02659 
Techniques 
Small spacecraft, geoscience applications: 
Rouse, John Wilson, Jr. 02660 
Radioactivity 
Meteorites 
Norton County, Peace River, cosmic-ray 
produced: Matsuda, Hideki. 07925 
Rare earths 
Abundance 
Diabase, tholeiite: Philpotts, J. A. 08019 
Meteoritic chondrules: Schmitt, R. A. 08041 
Geochemistry 
Partition coefficients, diabasc, tholeiite: Phii- 
potts, J. A. O8019 
Terrestrial abundances: Haskin, Larry A. 08027 
Reefs 
Barbados 
Quaternary, changes of sea level. absolute age: 
Mesolella, Kenneth J. 02694 
Remote-sensing methods 
Applications 
Geoscience, radar: Rouse, John Wilson, Jr. 
02659 
Geoscience, radar, small spacecraft: Rouse, 
John Wilson, Jr. 02660 
Reptilia 
Tertiary 
South Dakota, Turtle Butte: Skinner, Morris F. 
07990 
Rivers 
Experimental studies 
Lateral erosion, — to falling base level: 
Yoxall, W. H. ( 








Rivers — Continued 
Kentucky 
Eastern, karst, calcite saturation: Beiter, David 
P. 02893 
Saskatchewan 
Economic geology 
Sodium sulfate, Ingebrigt deposit: Rucffel, P. G. 
07887 
Geophysical surveys 
Flin Flon area, greenstone belt, gravity: Gendz- 
will, D. 07818 
Northern, Athabasca Fm., scismic: Hobson, G. 
D. 02808 
Sonar Caliper logging projects: Dawson-Grove, 
G. E. 02595 
Hydrogeology 
Good Spirit Lake drainage basin, ground-water 
flow patterns: Freeze, R. Allan. 07974 
Maps, geologic 
Geikie River area: Baer, A. J. 02809 
Sedimentary petrology 
Southern, till, lithology-age relations: Christian- 
sen, E. A. 02899 
Stratigraphy 
Precambrian, Geikie River map-area: Baer, A. J. 
02809 
Sedimentary rocks 
Carbonate rocks 
Diagenesis, environmental factors: Purdy, Ed- 
ward G. 07912 
Chert 
Fabric, Lake Superior region, iron formations 
Mengel, Joseph T. 07797 
Coal 
Depositional environment, Nova Scotia, Car- 
boniferous: Hacquebard, Peter A. 02736 
Composition 
Rare carths, abundances: Haskin, Larry A. 
08027 
Conglomerate 
General description, Michigan, Isle Royale, 
Mott Island fm.: Larson, Robert James. 02864 
Depositional environments 
Depth, algal borings as indicator: Swinchatt, J. 
P. 02835 
Virginia, Big Walker Mtn. area: Cooper, Byron 
N. O8001 
Dolomite 
Petrology. detrital, Onondaga Limestone, New 
York: Lindholm, R. C. 02762 
General 
General description, Alaska, cast-central, Per- 
mian: Bond, Gerard C. 02895 
Limestone 
Alteration, dolomitization, Onondaga Fm., New 
York: Lindholm, R. C. 02762 
Geochemistry, Na, Pb, Ba content, Kansas: 
Meyer, H. A. 02630 
Lithofacies 
Missouri, Bates County, Pennsylvanian, 
Desmoinesian units: Gentile, Richard J. 08064 
Ohio, northwestern, Devonian, subsurface 
Janssens, A. 02882 
Utah, Carbon-Duchesne Counties, Green River 
Fm., deltaic: Jacob, Arthur F. 02759 
Utah, Green River Fm., cycles, Walther’s law: 
High, Lee R., Jr. 02879 
Methods 
Darkficld illumination, algal structures in 
Animikie chert: Moorhouse, W. W. 07803 
Grain-shape orientations, planar section in- 
terpretation: Gibbons, G. S. 02699 
Heavy liquid separations, modified centrifuge. 
errata: Sharma, M. R. 02773 
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Sedimentary rocks — Continued 
Methods — Continued 
Thin sections, Packing Index, Measurements 
Coogan, Alan H. 02903 
Physical properties 
Canada, western, oil-gas reservoirs, log analyc; 
Smith, W. D. M.02592 oni 
Drillability: Bruce, William E. 07776 
Drillability, abrasive indexes: White, C. 6 
02810 
Pore volume compressibility, oil reservoirs 
Overton, Harold L.. 02586 
Porosity, measurement, gas Porosimeter 
Bousaid, Issam. 07909 
Provenance 
Ontario, Huronian conglomerates, glacial Origin 
Young, G. M. 07804 
Sandstone 
Fabric, Ohio, Berea Sandstone: Lene, Gene W 
02866 
General description, Kentucky, a Bethe! 
Sandstone: Friberg, J. F. 0287 
Physical ete, Michigan, feccbuitts Sand- 
stone: Bacon, L.. O. 07817 
Porosity logging, computer analysis: Konen, 
Charles E. 02703 
Shale 
Fabric, fissile gray, clectron microscope study 
O'Brien, Neal R. 07973 
Geochemistry, metal-rich black: Vine, James D 
02760 
Physical properties, dynamic clasticity, Green 
River shale: Podio-L., A. 02602 
Tillite 
Fabric, Ontario cf. Massachusetts: Lindsay, John 
F. 02932 
“Welded chert” 
Petrology, Morrison Formation, Colorado: King, 
Robert J. 02761 
Sedimentary structures 
Algal borings 
Carbonate rocks, depth indicator: Swinchatt, J 
P. 02835 
Bedding 
Graded, reliability for order of superposition 
Bishop, D. G. 02700 
Channels 
Kentucky, Indiana, Bethel Sandstone: Friberg, J 
F. 02871 
General 
Minnesota, Ely Greenstone and Knife Lake 
Group, Vermilion district: Ojakangas, R. W 
07821 
Minnesota, Thomson Fm.: Morey, G. B. 07795 
Vertical changes, tidal origin: Johnson, M. A 
02701 
Grass-balls 
Mississippi, Biloxi Bay, genesis, hurricane winds 
DeVries, David A. 0288 
Imbrication 
Interpretation in planar sections: Gibbons, G. $ 
02699 
Interpretation 
Michigan, Isle Royale, Mott Island Con- 
glomerate: Larson, Robert James. 02864 
New York, Long Island, marine-estuarine en- 
vironment: Oertel, George F., 2d. 02851 
Ripple marks 
Ohio, central, Columbus Limestone: Bates, 
Robert L.. 02892 
Shrinkage cracks 
Genesis, desert flash floods: Picard, M. Dane 
02609 
Till balls , 
North Dakota, north-central, outwash deposits 
Pettyjohn, Wayne A. 02935 
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INDEX 


Sedimentation 
Cyelic 
Florida, coastal mangrove swamp: Scholl, David 
W. 02732 
Environment 
Beach, Maryland, contorted sediments: Hozik, 
M. J.02715 
Continental margin, U.S., Wilmington Canyon 
area: Stanley, Daniel J. 07975 
Lake, Lake Superior, deep areas: Benninghoff, 
W.S. 07802 
Lake, Wisconsin, Superior shore: Horton, J. W. 
07798 
Marine-estuarine, New York, Long Island: Ocr- 
tel, George F., 2d. 02851 
Strand-line, differentiation, discriminant func- 
tion analysis, Bermuda: Upchurch, Sam B. 
02942 
Ice transport 
Quebec, Saint Lawrence Estuary, shore ice: 
Dionne, Jean-Claude. 07976 
Rates 
Pennsylvania, Susquchanna River basin: John- 
son,G.C.02712 
Sea fans 
California borderland, cf. Permian, Texas-New 
Mexico: Jacka, Alonzo D. 08004 
Stream transport 
Load data for denudation rate, error: Meade, 
Robert H. 02709 
Tidal currents 
Relation to vertical sedimentary changes: John- 
son, M.A. 02701 
Turbidity currents 
Mid-Atlantic Ridge: vanAndel, Tjeerd H. 02742 
Nova Scotia, Bedford Basin, foraminiferal tests, 
sediment trap: Schafer, C. T. 07981 
Sediments 
Carbonate 
Diagenesis, environmental factors: Purdy, Ed- 
ward G.07912 
Resistivity, porosity, Midway Atoll reef car- 
bonate: Keller, George V. 02590 
Classification 
Till, procedures: Dreimanis, A. 02887 
Clay 
Physical properties, dynamic shearing tests: Ol- 
son, R. E.07707 
Physical properties, flow law in dynamic com- 
pression: Yong, R. N.07722 
Physical properties, stress-strain under stress- 
wave loading: Vey, Eben. 07709 
Environment 
Depth indicators, algal borings: Swinchatt, J. P. 
02835 
Florida swamp-marsh complex, peat and marl: 
Spackman, W. 02731 
General 
General description, —_Hlinois, — mudflow, 
Pleistocene: Hester, Norman C. 02878 
General description, Ohio, Portage County, gla- 
cial deposits: Favede, Francoise. 02868 
Physical properties, mineral composition, Ohio, 
IMlinoian terrace: Hall, G. F. 02877 
Size analysis, geochemistry, Ohio, western, gla- 
cial deposits: Steiger, Joseph R. 02953 
Geochemistry 
Eh and pH. Pacific Ocean, northeastern: 
Romankevich, E. A. 02811 
Indium abundances, cf. meteorites: Schmitt, R. 
A. 08042 
Lithofacies 
Georgia, Coastal Plain, statistical parameters: 
Hails, John R. 02876 
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Sediments — Continued 


Lithofacies — Continued 
Ilinois, Black Bottom flood plain, computer in- 
terpretation: Alexander, Charles S. 02890 
Michigan, Lake Superior, post-glacial, distribu- 
tion: Farrand, William R. 07801 


Loess 


Weathering, Ohio, Newark area: Khangarot, A. 
S. 02858 


Methods 


Environments, discriminant function analysis, 
Bermuda: Upchurch, Sam B. 02942 

Wisconsin, Lake Superior shore, interdisciplina- 
ry study: Horton, J. W. 07798 


Mineralogy 


Atlantic Ocean, bottom samples, zonation: Shur- 
ko, 1. 1.08071 


Sand 


Erosion features, evidence of wave energy con- 
ditions: Margolis, Stanley V. 07915 

Physical properties, pore pressure, blast over- 
pressure effect: Truc, Daniel G. 07708 

Physical properties, shear modulus, vibration 
amplitude effect: Drnevich, V. P. 07723 

Shape analysis, United States, beach, dune, flu- 
vial: Noel, James A. 02850 


Till 


Classification, procedures, North America: 
Dreimanis, A. 02887 

Fabric, Alberta, Edmonton area, reorientation: 
Ramsden, John. 02849 

Fabric analysis, Illinois, south-central: Lineback, 
Jerry A. 02854 

Fabric analysis, problems: Andrews, John T. 
0289 

Fabric analysis, Wisconsin, Jefferson County, 
genctic relations: Evenson, Edward B. 02867 

Fabric, Connecticut, western: Pessl, Fred, Jr. 
02934 

General description, New Hampshire, ablation 
and basal: Drake, Lon D. 02886 

General description, Ohio, Butler-Preble Coun- 
ties: Brace, Benjamin R. 02896 

General description, Ontario, Waterloo inter- 
lobate area: Karrow, P. F. 02931 

General description, Saskatchewan, southern: 
Christiansen, E. A. 02899 

General description, Vermont, northeastern: 
Stewart, David P. 02954 

Mincral composition, geochemistry, Ohio, west- 
central: Wilding, L. P. 02945 

Mineral composition, Illinois, cast-central: 
Kempton, John P. 02857 

Size analysis, basal and englacial drift sources: 
Dreimanis, Aleksis. 02888 

Size analysis, Ilinois, southern: Jacobs, Alan M. 
02881 

Size analysis, mineral composition, Illinois, Dan- 
ville area: Johnson, W. Hilton. 02883 

Structural features, glacio-tectonic: Moran, 
Stephen R. 02856 

Textures, mineral composition, Appalachians, 
Allegheny Plateau: Gross, David L. 02874 

Weathcring, Pennsylvania, northwestern: Sitler, 
Robert F. 02846 

Transport 

Nova Scotia, Bedford Basin, foraminiferal tests: 

Schafer, C. T. 07981 


Seismic methods 
Applications 


Ocean basins, stratigraphy, structure: Ewing, 
John 1. 07986 


Refraction 


Midoceanic ridge system and basins, crustal 
thickness: Talwani, Manik. 07997 
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Seismic surveys 
Alberta 
Eastern, Athabasca Fm.: Hobson, G. D. 02808 
Atlantic Ocean 
Northern, sedimentary layers: Ewing, John I. 
07986 
Caribbean Sea 
Venezuelan basin, Tertiary beds, fault: Ewing, 
John I. 07986 
Colorado 
North Park area, crustal studies: Behrendt, John 
C. 02680 
Hawaii 
Maui, ground-water exploration: Adams, W. M 
07860 
Ilinois-Indiana-Kentucky 
Illinois basin: Dawson, Woodson H. 07960 
Pacific Ocean 
Mesozoic-Cenozoic boundary: Ewing, John I. 
07986 
Saskatchewan 
Northern, Athabasca Fm.: Hobson, G. D. 02808 
Yukon 
Saint Elias Mountains, Kaskawulsh Glacier: De- 
wart, Gilbert. 07946 
Seismology 
Elastic waves 
Attenuation, soils: Batdorf, S. B. 07729 
P, P, traveltimes, amplitudes, Salmon event: 
Lehmann, I. 02926 
Parameter, dT/dd, 
Husebye, E. S$. 02916 
Propagation, carth materials, study problems: 
Newmark, Nathan M. 07735 
Propagation, layered granular media: Zaccor, J 
V.07710 
Propagation, soils, clay structure effect: Nacci, 
Vito A. 07733 
Propagation, stress wave in soils: Hampton, 
Delon. 07730 
Propagation, stress wave, response 
Kondner, Robert L. 07732 
P-velocities, lower mantle, array measurements: 
Johnson, Lane R. 02914 


direct meusurement 


spectra: 


Shale 
Ohio 
Caldwell North quadrangle, occurrence: Smith, 
Bradicy E. 02816 
Carrollton quadrangle, occurrence 
Richard M. 02817 
Shorelines 
Changes 
Beach crosion, control: Marx, Wesley. 02672 
Silurian 
Arkansas 
Batesville district, stratigraphy, conodont zona- 
tion: Craig, William W. 02661 
Kentucky 
Estill County, Brassfield Limestone, Crinoidea: 
Jillson, Willard Rouse. 07855 
North America 
Conodonts, biostratigraphy: Rexroad, Carl B. 
02841 
Quebec 
Lake Memphremagog map-area, stratigraphy, 
correlation: Boucot, Arthur J. 07861 
Silver 


DeLong, 


Utah 
East Tintic mining district, genesis: Shepard, W 
M. 02612 
Yukon 
Resources, lode mining potential: Green, L. H. 
08056 
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Sodium 
Geochemistry 
Limestone, Kansas: Meyer, H. A. 02630 
Sodium sulfate 
Saskatchewan 
Ingebrigt deposit, genesis, production: Rueffe| 


P.G. 07887 
Soils 
Engineering properties 
Determination, instrumental projectile, gir. 


dropped: Caudle, W. N. 07809 
Dynamic, exploding wire technique: Fyfe, fan 
M. 07737 
Dynamic, free-vibration _ testing 
deGraft-Johnson, J. W.S.07714 
Dynamic, testing method: Chae, Yong Suk 
07713 
Dynamic, testing methods, 
Lenoe, Edward Mark. 07718 
Dynamic, vibration settlement, Ottawa sand 
Greenfield, B. James. 07716 
Elastic moduli, in situ determination: Maxwell, 
A. A.07703 
Elasticity, effect of clay on wave velocity: Nacci, 
Vito A. 07733 
Elasticity, stress wave propagation: Hampton, 
Delon. 07730 
Elasticity, stress-wave attenuation: Batdorf, §, B 
07729 
Elasticity, stress-wave propagation: Kondner, 
Robert L. 07732 
Liquefaction induced by 
braseys, N. N.02917 
One-dimensional compression testing: Schin- 
dler, L.07720 
Response to airplane loading: Theisen, J. G 
07727 
Strain measurement, gage 
Truesdale, William B. 07808 
Strain-rate dependence, effects of load history, 
model study: Stoll, Robert D. 07724 
Strength, determination, method: DeRoock, 
Bernard. 07706 
Stress-strain-strength-consistency 
Kondner, Robert L. 07726 
Wave propagation and dynamic properties: New 
Mexico Univ. Dept. Civil Eng. 07811 
Geochemistry 
Nebraska, zinc in mollisols: Dankert, Wayne N 
02633 
Kentucky 
Boone County, northwestern, drift, relation to 
vegetation: Keith, John R. 07988 
Mineralogy 
Clay minerals, climatic indicators: Birkeland, 
Peter W. 02696 
Nebraska 
Northwestern, fossil, Brule Fm., Oligocene: Sin- 
gler, Charles R. 02643 
Quebec 
Southeastern, orthic podzols, weathering, parti- 
cle-size variation: Valentine, K. W. G. 02774 
South Dakota 
Glacial geology 
Coteau des Prairies, drift, pre-Wisconsin: Tip- 
ton, Merlin J. 02941 
Hydrogeology 
Beadle County, water resources: Howells, Lewis 
W. 08016 
Eastern, Big Sioux drainage basin, ground-water 
resources: Ellis, Michael J. 02738 
Maps, ground water 
Beadle County: Howells, Lewis W. 08016 


technique 


developments 


earthquakes: Am. 
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South Dakota—Continued 
Maps, ground water — Continued 
Eastern, Big Sioux drainage basin: Ellis, Michael 
J.02738 
Paleontology 
Fauna, Tertiary, Turtle Butte area: Skinner, 
Morris F. 07990 
Stratigraphy . : 
Tertiary, Turtle Butte: Skinner, Morris F. 07990 
roscopy 
Activation analysis 
Conodonts, Ordovician: 
02897 
Mass . 
Iron meteorite, 
Berkey, E. 08046 
Statistical measures 
Multivariate analysis 
Canonical trend surfaces, theory, application: 
Lee, P. J. 02697 
Statistical methods 
Fconomic geology 
Factor analysis, magnetite distribution: Zodrow, 
Erwin L. 07764 
General 
Canonical trend surfaces, theory, application: 
Lee, P. J. 02697 
Geochemistry 
Trend-surface, rolling-mean analyses, geochemi- 
cal prospecting: Nichol, lan. 02796 
Geomorphology 
Trend-surface analysis, upland accordance, 
Pennsylvania: Monmonicr, M.S. 02714 
Paleontology 
Cluster analysis, molluscan fauna, distribution: 
Hecht, Alan D. 02658 
Standard = deviation, ~— correlation study, 
brachiopods, Ordovician: Steele, John. 02839 
Petrology 
[rend-surface analyses, composition, California, 
Lakeview Mts. pluton: Morton, D. M. 02653 
Sedimentary petrology 
Discriminant function analysis, strand-line en- 
vironments, Bermuda: Upchurch, Sam B 
(2942 
Stocks 
Mechanism 
Utah, Bingham: Bray, R. Eldon. 02800 
Stratigraphy 
Nomenclature 
Lexicon of Idaho geologic names: Savage, C. N. 
07903 
Precambrian, Ontario, Federal-Provincial 
Comm. report: Robertson, J. A. 07799 
Strontium 
Geochemistry 
Calcite in kimberlite, Quebec, Bachelor Lake 
Brookins, D. G. 02682 
Isotopes 
Ratios, syenite, Wyoming, Laramie Range: Fen- 
ton, M. D. 02869 
Ratios, Utah, Great Salt Lake: Jones, Lois M 
02884 
Sr-87:Sr-86, igneous rocks, contamination in- 
dicator: Powell, J. L.. 02847 
Structural geology 
Applications 
Metamorphic rocks, small structures, history 
reconstructed: Skinner, William R. 02937 
Experimental studies 
Folded folds, geometry: Brown, Severn P. 02784 
Instruments 
Dip = measurement device, 
Griesemer, Allan D. 02636 


Bradshaw, Lacl E. 


trace-element distribution: 


laboratory: 





1947 


Structural geology — Continued 
Methods 
Fold geometry, computer analysis: Beckman, 
Walter A., Jr. 02662 


Petrofabrics, X-ray technique: Chakrabarti, 
Ananda K. 02797 
Sulfur 
Bibliography 


Selected: Dygas, Joseph A. 08009 
Geochemistry 
Oxidation-reduction reactions: Granger, H. C. 
02791 
Isotopes 
Massive sulfide, review: Anderson, Charles A. 
02789 
Ratios, coexisting sulfides, 
Lusk, John. 02793 
Texas 
Rustler Springs district, occurrence: Bishop, S. 
W. 08005 
Surveys 
Canada Geological Survey 
Current research, 1967-68: Canada Geological 
Survey. 08057 
Quebec Department of Natural Resources 


New Brunswick: 


Geological exploration, field work, 1967: 
Quebec Department of Natural Resources. 
02768 

Symposia 


Engineering geology 
Highway geology, Morgantown, W. Va., 1968: 
Erwin, Robert B. 08011 
Wave propagation and dynamic properties of 
earth materials: New Mexico Univ. Dept. Civil 
Eng. 07811 
Geochemistry 
Origin and distribution of elements, Paris, 1967: 
Ahrens, L. H. 08050 
Geological Society of America 
Coal deposition, environments, Florida 1964: 
Dapples, Edward C. 02730 
MMlinois-Indiana-Kentucky Geological Societies 
Illinois basin, geology and petroleum produc- 
tion: Illinois Geological Society. 07826 
Oil and gas fields 
Michigan, 1968: Michigan Basin Geological 
Society. O8018 
Soc. Econ. Paleontologists and Mineralogists 
Guadalupian facies, Texas, Apache Mts.: SEPM 
Permian Basin Section. 08003 
Tale 
California 
Panamint Range-Kingston Range area, occur- 
rence: Wright, Lauren A. 07862 
Tectonics 
Areal studies 
Alaska, 1964 carthquake: 
02623 
Alaska, 1964 earthquake: Whitten, Charles A. 
02621 
Alaska, 1964 earthquakes, crustal deformation: 
Leipold, Louis E. 02620 
Alaska, crustal movement, 
Parkin, Ernest J. 02624 
Alaska, crustal movement, monitoring: Meade, 
Buford K. 02625 
Alaska, crustal movements, 1964, strain analy- 
sis: Pope, Allen J. 02581 
California, Papoose Flat pluton, contact aureole: 
Sylvester, Arthur G. 02828 
Cuba, Sierra de Nipe, southern: 
Otakar. 07896 
Idaho-Montana, Beaverhead Range, evolution: 
Scholten, Robert. 07899 


Small, James B. 


1964, horizontal: 


Kumpera, 
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Tectonics — Continued 
Processes 
island arcs: Isacks, Bryan. 02676 
Sea-floor spreading, island arc genesis: Don- 
nelly, Thomas W. 07926 
Sea-floor spreading, Pacific Ocean: Luyendyk, 
Bruce P. 02664 
Sea-floor spreading, theory, mechanism: Pitman, 
W.C. 02767 
Stress planes tangent to core, geophysical 
evidence: Bisque, Ramon E. 07760 
Stress planes tangent to core, relation to surface 
features: Rouse, George E. 07779 
Tektites 
Composition 
Boron abundance, terrestrial parent: Mills, A. A. 
08036 
Tennessee 
Economic geology 
Copper, Ducktown, genesis: Salotti,C. A. 02787 
Tertiary 
California 
Ventura County, Mammalia, Sespe Fm., 
rodents: Lindsay, Everctt. 08021 
Cuba 
Sierra de Nipe, southern, Paleocene-Eocenc: 
Kumpcra, Otakar. 07896 
Marvland 
Choptank Formation, Mammalia, new whale: 
Kellogg, Remington. 02752 
Southern, Coastal Plain, stratigraphy: Atlantic 
Coastal Plain Geol. Assoc. 08017 
Nebraska 
Box Butte County, Marshland Fm., Mammalia: 
Tanner, Lloyd G. 02671 
Western, Brule Fm., paleosols: Singler, Charles 
R. 02643 
Nevada 
Cedar Mountain arca, Mammalia, Esmeralda 
Fm.: Mawby, J. E. 08066 
Cedar Mountain area, Mammalia, Esmeralda 
Fm.. horses: Mawby, J. E. 08062 
New Mexico 
Cebolla quadrangle, Miocene _ stratigraphy: 
Doncy, Hugh H. 08015 
Rio Arriba County, stratigraphy: Bingler, Ed- 
ward C. 07897 
South Dakota 
Turtle Butte, stratigraphy, 
Skinner, Morris F. 07990 
Texas 
Western, Blanco Fm., Mammalia: Dalquest, 
Walter W. 08051 
Virginia 
Choptank Formation, Mammalia, new whale: 
Kellogg, Remington. 02751 
West Indies 
Barbados Ridge, cores, stratigraphy, 
Foraminifera: Ramsay, A. T. S. 07978 
Texas 
Areal geology 
Apache Mountains, guidebook: SEPM Permian 
Basin Section. 08003 
Apache Mountains, Permian, field trip: Bishop. 
S. W. 08006 
Apache Mountains, Permian, ficld trip: Bishop. 
S. W. 08007 
Rustler Hills area, field trip: Bishop, S. W. 08008 
Tarrant County, guidebook, Woodbine Fm.: 
Geological Society of America. 07771 
Economic geology 
Sulfur, Rustler Springs district, occurrence: 
Bishop, S. W. 08005 


paleontology 
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Texas — Continued 
General 
Bibliography, Guadalupe Mts.: Atwill, . 
R..4th 08010 teens 
Geochemistry 
Enchanted Rock batholith, analyses: R; 
Paul C. 08029 van egal 
Geomorphology 
Kirschberg Evaporite,  karstification, drip 
pockets in gypsum: Quinlan, James F. 07750 
Hydrogeology 
Southern High Plains, Ogallala: Formation: 
Cronin, James G. 02740 
Maps, geologic 
Apache Mountains: SEPM Permian Basin Sec. 
tion. 08003 
Maps, ground water 
Southern High Plains, Ogallala Formation: 
Cronin, James G. 02740 
Paleontology 
Invertebrata, Cretaceous, Woodbine-Eagle Ford 
transition zone: Powell, J. Dan. 07780 
Mammulia, Pleistocene, Blanco beds, Cita 
Canyon, sloth: Hirschfeld, Suc E. 08054 
Mammilia, Tertiary, Blanco Fm., dog: Dalquest, 
Walter W. 08051 
Mollusca, Vertebrata, Cretaceous, Woodbine 
Fm.: McNulty, C. L., Jr.07769 
Protista, Cretaceous, coccolithophorids, coastal 
plain: Gartner, Stefan, Jr. 07919 
Petrology 
Enchanted Rock batholith, zoning by multiple 
injection: Ragland, Paul C. 08029 
Sedimentary petrology 
Apache Mountains, Permian, Guadalupian 
Wilde, Garner L. 07969 
Delaware basin, Permian deep-sea fans: Jacka, 
Alonzo D. 08004 
Tarrant County, Woodbine-Eagle Ford transi- 
tion, Tarrant Member: Powell, J. Dan. 07780 
Western, pisolite genesis, Permian: Thomas, 
Carroll. 07998 
Stratigraphy 
Cretaceous, Woodbine Fm., members, field trip 
Dodge, Charles F. 07768 
Cretaceous, Woodbine Fm., members, field trip: 
McNulty, C. L., Jr. 07769 
Cretaceous, Woodbine Fm., members, field trip 
Powell, J. Dan. 07770 
Cretaceous, Woodbine Fm., Tarrant County: 
Dodge, Charles F. 07767 
Cretaceous, Woodbine Fm., Tarrant County: 
Geological Society of America. 07771 
Cretaceous, Woodbine Fm., Tarrant County, 
nomenclature: Dodge, Charles F. 07751 
Cretaceous, Woodbine-Eagle Ford transition, 
Tarrant Member: Powell, J. Dan. 07780 
Permian, Apache Mts., Guadalupian: SEPM 
Permian Basin Section. 08003 
Permian, Apache Mts., Guadalupian, correla- 
tion: Wilde, Garner L. 07969 
Weathering 
Western, pisolite genesis, Permian: Thomas, 
Carroll. 07998 
Thermodynamic properties 
General 
Gold-quartz veins: Boyle, R. W. 02778 
Thorium 
Abundance 
Precambrian shield rocks, Canada: Shaw, D. M 
08026 
Ontario 
Northern, occurrence, production: Robertson, 
James A. 07916 
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Trace-element anelyses 
Andesite sh ‘ 
Average, range, cf. granitic, basaltic rocks: 
Taylor, S. R. 08031 
Biotite , 
Texas, Enchanted Rock batholith: Ragland, Paul 
C. 08029 
Granitic rock 
Texas, Enchanted Rock batholith: Ragland, Paul 
C. 08029 
Hornblende rocks 
New Jersey, iron deposits: Collins, Lorence G. 
02801 
Iron formations 
Minnesota, Biwabik and Trommald composites: 
Lepp, Henry. 07812 
K-feldspar 
Texas, Enchanted Rock batholith: Ragland, Paul 
C. 08029 
Limestone 
Kansas, flame photometry: Meyer, H. A. 02630 
Meteorites 
Metal phases of chondrites, distribution: Smales, 
A. A. 08045 
Smithonia iron meteorite 
Georgia: Berkey, E. 08046 
Till 
Ohio, west-central: Wilding, L. P. 02945 
Tracks and trails 
Ohio 
Ordovician, Cincinnati area, burrows: Osgood, 
Richard G., Jr. 02852 
Triassic 
British Columbia 
Northeastern, Toad Fm., 
McLearn, F. H. 02766 
Vancouver Island, Kennedy Luke area, stratig- 
raphy and petrology: Eastwood, G. E. P. 
07924 
Conodonts 
Biostratigraphy: Sweet, Walter C. 02952 
Northwest Territories 
Ellesmere Island, Blaa Mtn. Fm., Ammonoidea: 
McLearn, F.H. 02766 
Trinidad 
Paleontology 
Foraminifera, Miocene ,Globorotalia subspecies, 
correction: Bolli, Hans M. 02763 
Tungsten 
Northwest Territories 
Mackenzie, Flat River area, occurrence: Blus- 
son, §. L. 08055 
Unconformities 
Newfoundland 
Ordovician, western: Cumming, L.. M. 07765 
United States 
Geomorphology 
Ohio-Wabash River valleys, Pleistocene alluvia- 
tion, terraces: Straw, W. Thomas. 02955 
Southern, airphoto interpretation, Gemini space 
flights: U.S.Natl. Acronaut. and Space Adm. 
07917 
Western, badland hillslope morphology, clay 
minerals, effects: Paarlberg, Norman. 02853 
Paleontology 
Algae, Devonian, Ohio Shale,Foerstia zone, dis- 
tribution: Schopf, J. M. 02845 
Conodonts, Pennsylvanian, 


Ammonoidea: 


biostratigraphy: 


Lane, H. Richard. 02862 

Conodonts, Permian, western, biostratigraphy 
Clark, David L. 02900 

Mollasca, Miocene, cast coast, faunal provinces: 
Hecht, Alan D. 02658 
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United States — Continued 
Sedimentary petrology 
Beach, dune, fluvial sands, shape coefficients: 
Noel, James A. 02850 
Stratigraphy 
Pennsylvanian, conodont biostratigraphy: Lane, 
H. Richard. 02862 
Uranium 
Abundance 
Precambrian shicld rocks, Canada: Shaw, D. M. 
08026 
Exploration 
Automatic data processing: Bostick, N. H. 
02783 
Geochemistry 
Ore rolls: Granger, H. C. 02791 
Ontario 
Northern, occurrence, production: Robertson, 
James A. 07916 
Utah 
Occurrence: Cohenour, Robert E. 02613 
Utah 
Absolute age 
Bingham, volcanics, intrusions: Gilluly, James. 
02790 
Bingham, volcanics, intrusions: Moore, W. J. 
02792 
Precambrian rocks and beryllium mineraliza- 
tion: Whelan, J. A. 02647 
Areal geology 
Antelope Island, field trip road log: Arnow, Ted. 
02616 
Northern, guidebook: Jensen, Mead LeRoy. 
02605 
Tintic mining district, field trip road log: Lover- 
ing, T.S.02614 
Wasatch Mountains, Willard thrust, field trip 
road log: Eardley, A. J. 02615 
Economic geology 
Copper, Bingham: Bray, R. Eldon. 02800 
Copper, other metals, Bingham district: James, 
Allan. 02611 
Metals, East Tintic mining district: Shepard, W. 
M. 02612 
Uranium, occurrence: Cohenour, Robert E. 
02613 
Engineering geology 
Landslides, northern: Parry, W. T. 02610 
Geochemistry 
Great Salt Lake, strontium, isotopic ratios: 
Jones, Lois M. 02884 
Wasatch Mountains, Alta and Clayton Peak in- 
trusives: Belt, Charles B., Jr. 02649 
Geophysical surveys 
Heat flow and borehole temperature measure- 
ments: Costain, John K. 02589 
Hydrogeology 
Great Salt Lake, hydrology and chemistry: 
Madison, R. J. 02607 
Jordan Valley, ground-water 
Mower, R. W. 02608 
Maps, geologic 
Precambrian rocks: Condie, Kent C. 02606 
Wasatch Mountains, Alta-Clayton Peak area: 
Belt, Charles B., Jr. 02649 
Western, Laramide structures: Eardley, A. J. 
02628 
Maps, ground water 
Jordan Valley, potentiometric surface, artesian 
flow: Mower, R. W. 02608 
Paleontology 
Man, fossil, Quaternary, review, cultural 
remains, age: Marwitt, John P. 02626 
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Utah — Continued 
Petrology 
Northern, .Precambrian rocks, evolution: Con- 
die, Kent C. 02606 
Wasatch Mountains, Alta and Clayton Peak in- 
trusives: Belt, Charles B., Jr. 02649 
Sedimentary petrology 
Carbon-Duchesne Counties, Green River Fm., 
deltaic facies: Jacob, Arthur F. 02759 
Cliff Creek, sedimentary structures, flash flood: 
Picard, M. Dane. 02609 
Green River Fm., sedimentation, cycles, 
Walther’s law: High, Lee R., Jr. 02879 
Stratigraphy 
Precambrian-Cenozoic, Salt Lake City area: 
Stokes, W. L. 02627 
Structural geology 
Wasatch front, Willard thrust: Eardley, A. J 
02648 
Wasatch Mountains, Wasatch fault zone: Mar- 
sell, R. E. 02650 
Western, Laramide structures: Eardley, A. J. 
02628 
Veins 
Gold-quartz 
Genesis: Boyle, R. W. 02778 
Ontario 
Northern, Precambrian, uranium deposits 
Robertson, James A. 07916 
Vermont 
Paleontology 
Conodonts, Ordovician, Chazy Group, Cham- 
plain Valley: Raring, A. W. 02840 
Sedimentary petrology 
Northeastern, ablation till: Stewart, David P 
02954 
Vertebrata 
General 
California, southern, popular guide: Downs, 
Theodore. 07895 
Pennsylvanian 
Illinois, Jasper County: DeMar, Robert E. 02907 
Taxonomy 
Textbook supplement, discussions: Romer, Al- 
fred Sherwood. 07914 
Virginia 
Enginecring geology 
Tunnels, Big Walker Mtn.: Cooper, Byron N 
O8001 
Geomorphology 
Lee County, Gilley Cave: Baroody, Roger 
07873 
Scott County, Rye Cove, karst and caves, 
drainage: Holsinger, John R. 07872 
Hydrogeology 
Gilley Cave, drainage systems: Baroody, Roger 
07873 
Scott County, Rye Cove, subterrancan drainage 
Holsinger, John R. 07872 
Paleontology 
Mammalia, Miocene, Choptank Fm., new whale 
Kellogg, Remington. 02751 
Sedimentary petrology 
Big Walker Mountain, Ordovician-Silurian for- 
mations: Cooper, Byron N. O8001 
Structural geology 
Gilley Cave, faults, overturned anticline: 
Baroody, Roger. 07873 
Volcanism 
Cenozoic 
Colorado-New Mexico, Rio Grande depression, 
basaltic rocks: Lipman, Peter W. 02830 
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Volcanism — Continued 
Hawaii 
Lava types, variation with marine or aerial en. 
vironment: Moore, James G. 02743 
Ore genesis 
Massive sulfide deposits: Anderson, Charles 4 
02789 
Volcanoes 
British Columbia 
Cascade cones, lavas, compositional variations 
McBirney, Alexander R. 07734 
Hawaii 
General, substructure: Moore, James G. 02743 
Oregon 
Andesitic, conference papers: Dole, Hollis 4 
07744 
Cascade cones, lavas, compositional variations 
McBirney, Alexander R. 07734 
Cascade Range, geophysical data: Blank, 4 
Richard, Jr. 07747 
Mount Hood, general description: Wise, William 
S$. 07742 
Mount Mazama, ash-fall volume, caldera gene. 
sis: Williams, Howel. 07746 
Mount Mazama, lava, compositional variation 
McBirney, Alexander R. 07743 
Newberry caldera, field trip: Higgins, Michael 
W.07741 
Washington 
Cascade cones, lavas, compositional variations 
McBirney, Alexander R. 07734 
Washington 
Geochemistry 
Cascade Range, lavas, compositional variations 
McBirney, Alexander R. 07734 
Mineralogy 
Plagioclase, Chewack River Gneiss, albite 
twinning, stress analysis: Lawrence, Robert 
02865 
Petrology 
Columbia River Basalt, cf. Snake River: Jones, 
Robert W. 02707 
Weathering 
Arctic climate 
Frost action, rock cracking, Greenland: Malav- 
rie, Jean. 07856 
Arid climate 
Desert varnish, genesis, composition, California 
Hooke, Roger LeB. 02695 
Geochemistry 
Irreversible reactions, evaluation: Helgeson, 
Harold C. 02748 
Mineralogy 
Clay minerals as climatic indicators: Birkeland, 
Peter W. 02696 


Ohio 
Newark area, glacial terraces, loess: Khangarot, 
A.S. 02858 


Pennsylvania 
Northwestern, till: Sitler, Robert F. 02846 
Quebec 
Southeastern, orthic-podzol soils, particle-size 
variation: Valentine, K. W. G.02774 
Texas 
Western, pisolite genesis, Permian: Thomas, 
Carroll. 07998 
Tropical climate 
Silicic rocks: Lisitsyna, N. A. 08070 
Ultramafic rocks 
Oregon, Riddle, nickel ore: Chace, F. M. 02802 
Well logging 
Acoustical 
Interpretation, Michigan, Jacobsville Sandstone 
Bacon, L.O. 07817 
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Well logging — Continued 
Acoustical — Continued 

Sonar Caliper, cavern and borehole profiles: 
Dawson-Grove, G. E. 02595 

Traveltime log, pore volume compressibility: 
Overton, Harold L. 02586 

Electrical 

Eh, pH, chlorides, sulfides, mapping: Pirson, Syl- 
vain J. 02588 

Experimental studies, shaly sands, conductivi- 
ties, model: Waxman, M. H. 02598 

Interpretation, formation water saturation, shaly 
sand: Bardon, Charles. 02691 

Interpretation, saturation, logging parameters, 
laboratory measurement: Walther, H. C. 
07910 

Interpretation, spontaneous potential, shaly 
sands: Smits, L. J. M. 02599 

Multiple porosity logging, computer analysis: 
Konen, Charles E. 02703 

SP measurement in nonconducting mud: Osoba, 
J.$.02596 


Ultra-long spaced log, technique: Runge, 
Richard J. 02583 
Water saturation determination, _ statistical 


method: Porter, Chris R. 02689 
General 
Applications, geology and petroleum, mineral 
deposit evaluation: Fons, Lloyd, Sr. 02692 
Computer analysis, time-sharing technique 
Hammack, Gregory W. 02704 
Computer processing, application of transforms: 
Lindseth, Roy. 02705 
Computer processing, program library: Quint, 
Michel. 02651 
Drill stem testing: Lebourg, M. 02587 
Interpretation, Alaska: Schouler, A. B. 02593 
Interpretation, Canada, western, petrophysical 
relations: Smith, W. D. M. 02592 
Interpretation, coal exploration: Fulop, Andras 
02591 
Interpretation, computer technique, gas reser- 
voirs: Schmidt, A. W. 07902 
Interpretation, flushed zone 
Raymer, L. L. 02594 
Production profiles, San Andres field, Mexico 
Garcia, Martin Nava. 02585 
Programs, Illinois basin: Neal, Marvin R. 07961 
Geochemical 
Equivalent NaCl determinations: Desai, K. P. 
02693 
Radioactivity 
Litho-porosity cross-plot: Burke, J. A. 02690 
Methods, californium-252 as neutron source 
Keys, W. Scott. 02584 
Multiple porosity logging, computer analysis 
Konen, Charles E. 02703 
Subsidence monitoring, radioactive bullets: Al- 
len, Dennis R. 02597 
Temperature 
Precision measurements, Utah: Costain, John K 
02589 
Wells and drill holes 
Alaska 
Formation evaluation’ methods: Schouler, A. B 
02593 
Michigan 
Ontonagon County, well and spring records, 
drillers’ logs: Doonan, C. J. 02764 
Nevada 
Mesquite-lvanpah Valley area, well records and 
drillers’ logs: Glancy, Patrick A. 07965 
Moapa-Lake Mead area, well data and drillers’ 
logs: Rush, F. Eugene. 08013 


measurements: 
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Wells and drill holes— Continued 
New Jersey 
Essex County, well records: Nichols, William D. 
07923 
Monmouth County, well logs and _ records: 
Jablonski, Leo A. 08014 
West Indies 
Paleontology 
Foraminifera, Tertiary-Quaternary, Barbados 
Ridge, cores: Ramsay, A. T. S. 07978 
Stratigraphy 
Tertiary-Quaternary, Barbados Ridge, cores: 
Ramsay, A. T. S. 07978 
Structural geology 
Island-are genesis, sea-floor spreading: Don- 
nelly, Thomas W. 07926 
West Virginia 
Areal geology 
General: Donaldson, Alan C. 08012 
Economic geology 
Mineral resources, Charleston area: Haught, 
Oscar L. 08053 
Engineeri:g geology 
Highway geology symposium: Erwin, Robert B. 
O8011 
Land subsidence, Bentons Ferry-Fairmount 
highway: Thompson, Berke L. 07999 
Landslides, occurrence and correction: Leach, 
Richard C. 07968 
Tunnels, East River Mtn.: Smith, James D. 
08000 
Geomorphology 
Bone-Norman cave system, description: Davis, 
John O. 07876 
Cassell Cave, effect of faulting: Eddy, G. E. 
07877 
Flower Pot Cave, 
Douglas. 07874 
Greenbrier County, caves, survey data, correla- 
tion with joints: Rutherford, John M., Jr. 
07783 
The Hole, description: Rutherford, John M., Jr. 
07875 
Maps, geologic 
Charleston area: Haught, Oscar L.. 08053 
Maps, mineral resources 
Charleston area: Haught, Oscar L. 08053 


description: Medville, 


Stratigraphy 
Pennsylvanian, Charleston area: Haught, Oscar 
L. 08053 
Structural geology 
Cassell Cave, reverse faults: Eddy, G. E. 07877 
Wisconsin 
Geophysical surveys 
Lake Superior, gravity, underwater 
Richard J. 07814 
Glacial geology 
Bloomer area, moraines, ice-stagnation features 
Black, Robert F. 07805 
Petrology 
Ashland County, Mellen Granite, lithologic 
phases: Katzman, Michael M. 07792 
Sedimentary petrology 
Jefferson County, drumlins, moraines, fabric 
analysis, genetic relations: Evenson, Edward 
B. 02867 
Lake Superior shore, bottom sediments: Horton, 
J.W.07798 
Stratigraphy 
Precambrian, Keweenawan, northern, correla- 
tion: Hubbard, Harold A. 07800 


Wold, 





1952 


Wyoming 
Absolute age 


Laramie Range, syenite pluton, Rb-Sr: Fenton, 


M. D. 02869 
Areal geology 
New Rambler district: McCallum, M. E. 07983 


Economic geology 


Gold, copper, platinum, New Rambler district: 


McCallum, M. E. 07983 
Gold, platinum, Centennial Ridge 
Callum, M. E. 07982 


Geochemistry 


Laramie Range, syenite, Sr isotopes: Fenton, M. 


D. 02869 
Miocene ash beds: Izett, Glen A. 02758 
Hydrogeology 
Green River basin, 
Welder, George E. 07922 
Maps, geologic 


Centennial Ridge gold-platinum district: McCal- 


lum, M. E. 07982 


Downs Mountain taconite area: Worl, R. G. 


07972 
Grand Teton National Park and vicinity: Love, J 
D. 07964 
Green River basin: Welder, George E. 07922 
New Rambler district: McCallum, M. E. 07983 
Precambrian rocks: Condic, Kent C. 02606 
Maps, ground water 
Green River basin: Welder, George E. 07922 
Paleoclimatology 
Pleistocene, Converse 
Elaine. 08060 
Paleontology 
Mammalia, Pleistocene, Little Box Elder cave 
Anderson, Elaine. 08060 
Petrology 
Centennial Ridge  gold-platinum 
Precambrian rocks: McCallum, M. E. 07982 
Miocene ash beds: Izett, Glen A. 02758 
Southwestern, Precambrian rocks, evolution 
Condic, Kent C. 02606 
Wind River Mountains, taconite: Worl, R. G 
07972 
Stratigraphy 
Grand Teton National Park and vicinity: Love, J 
D. 07964 


County 


district: Mc- 


ground-water resources: 


Anderson, 


district, 
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Wyoming — Continued 
Structural geology fi 
Bighorn Mountains, diabase dikes, coh 
jointing: Heimlich, R. A. 02683 
Grand Teton National Park and vicinit 
D. 07964 " Love). 
Wind River Mountains, 
taconite: Worl, R. G. 0797 
Xenon 
Geochemistry 
Carbonaceous chondrites, 
Pepin, Robert O. 08049 
Isotopes 
Xe-129, formation _ interval, 
Reynolds, John H. 08048 
X-ray diffraction analysis 
Methods 
Petrofabrics, opaque 
Ananda K. 02797 
Yukon 
Areal geology Pi 
Selwyn Mountains, Flat River tungsten area 7 
Blusson, S. L.. O8055 7 
Economic geology 
Mineral resources, lode mining potential: Green, § 
L. H. 08056 
Geophysical surveys a 
Saint Elias Mountains, Kaskawulsh Glacier, 
seismic: Dewart, Gilbert. 07946 
Glacial geology , 
Saint Elias Mountains, Kaskawulsh Glacier, 
seismic study: Dewart, Gilbert. 07946 ; 
Maps, mineral resources 
General: Green, L. H. 08056 
Zinc 
Geochemistry 
Mollisols, distribution, 
Wayne N. 02633 
New Brunswick 
Heath Steele, geochemistry: Lusk, John. 02793 
Newfoundland : 
Western, occurrence, regional geologic contrak — 
Cumming, L. M. 07765 
Northwest Territories 
Pine Point, genesis: Beales, F. W. 07752 
Utah j 
East Tintic mining district, genesis: Shepard, W. 
M. 02612 
Yukon 
Resources, lode mining potential: Green, L. H 
O8056 


foamy trends “: 
Parent nuclides 
meteorites: 


minerals: 


Chakrabarti, 


Nebraska: Dankert, | 





